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The contents of this report are not to be used for advertising, publication, or
promotional purposes. Citation of trade names does not constitute an official
indorsement or approval of the use of such commercial products. The findings
of this report are not to be construed as an official Department of the Army
or Air Force position, unless so designated by other authorized documents.

The program described in this report is furnished by the government and is
accepted and used by any recipient with the express understanding that the
United States Government makes no warranty, expressed or implied, concerning
the accuracy, completeness, reliability, usability, or suitability for
any particular purpose of the information and data contained in this program
or furnished in connection therewith, and the United States shall be under no
liability whatsoever to any person by reason of any use made thereof. This
program belongs to the government. Therefore, the recipient further agrees
not to assert any proprietary rights therein or to represent this program to
anyone as other than a government program.
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BUILDING LOADS ANALYSIS AND SYSTEM THERMODYNAMICS
(BLAST) PROGRAM USERS MANUAL -- VOLUME ONE SUPPLEMENT
(VERSION 3.0)

I INTRODUCTION

Background

The Building Loads Analysis and System Thermodynamics (BLAST) computer
program is a comprehensive set of subprograms for predicting energy consump-
tion and energy systems performance and cost in buildings. BLAST Version 2.0,
which was released for public use in June 1979, contains most of the simula-
tion capabilities required to analyze the energy performance of buildings. I

However, BLAST Version 2.0 was not well suited to studying passive solar
applications or to analyzing large-scale industrial facilites. Because cf
this, BLAST's simulation capabilities were expanoed and BLAST Version 3.0 was
created.

New or revised simulation capabilities incorporated in BLAST Version 3.0
include:

Expanded scheduling options
New output report options
Generalized report writer
Interzone heat transfer/ventilation
Movable insulation
Daylighting
Exact internal solar distribution
Radiant temperature control
Exterior radiant interchange
Mechanical ventilatici
Process heat as heat source
Latent air-to-air heat recovery
Water-cooled packaged systems
Induction unit systems
Direct-drive chillers
Evaporative and well-water condensers
Purchased steam from utilities
Expanded weather processing program

Although BLAST Version 3.0 expands the simulation capabilities of BLAST
Version 2.0, users familiar with BLAST Version 2.0 can use BLAST Version 3.0
without modifying their approach or their BLAST input. The BLAST Version 3.0
Input Language allows, in some cases, two ways of specifying an input. For
example, to take advantage of the new scheduling option in BLAST Version 3.0,
the user must input the schedules according to the format described in this

iD. C. Hittle, The Building Loads Analysis and System Thermodynamics (BLAST)
Program, Users- ual , V6Tumsmes-a-nTM-I -Technical WTeport (TR)
E-153/ADA0222 n--AA7 my Construction Engineering Research
Laboratory [CERLI, June 1979).
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booklet. If the user wishes, however, he* may use the BLAST scheduling capa-
bilities as described in the BLAST Version 2.0 Users Manual by specifying the
schedules in the Version 2.0 format.

In two cases, the BLAST Version 2.0 input command may not be allowed in
BLAST Version 3.0. If one of these commands is input, a warning message stat-
ing that this command is no longer applicable to BLAST Version 3.0 will be
issued. The two cases are (1) the specification of heating and cooling sea-
sonal operation within the DEFINE CONTROLS section of the lead input block,
and (2) the EQUIPMENT ASSIGNMENT section of the plant input block.

Scope

This instruction booklet is a supplement to the BLAST Version 2.0 Users
Manual; it explains to those familiar with BLAST Version 2.0 how to exercise
the additional simulation capabilities of BLAST Version 3.0. However, an
understanding of the material in this report is not required to use BLAST Ver-
sion 3.0. Every effort has been made to ensure that the instructions given in
the BLAST Version 2.0 Users Manual apply to BLAST Version 3.0. This booklet
is only for users interested in BLAST Version 3.0's additional capabilities.

Beginning BLAST users should obtain a copy of the BLAST Version 2.0 Users
Manual and become thoroughly familiar with it before attempting to use this
instruction booklet.

Instruction Booklet Outline

Chapter 2 updates the sample input deck given in Chapter 2 of the BLAST
Version 2.0 Users Manual. Chapter 3 details Version 3.0's additions to Ver-
sion 2.0 lead input data. Chapter 4 lists new building description input and
describes the expanded simulation capabilities of the loads subprogram.
Chapter 5 lists Version 3.0 system description input and explains the addi-
tional capabilities of the fan system simulation subprogram. Chapter 6 gives
Version 3.0 additions to the central plant description and describes the new
capabilities of the plant simulation subprogram. Appendix A describes how to
use the WIFE program; Appendix B describes how to use the BLAST Report Writer.

* The male pronoun is used throughout this booklet to refer to both genders.
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2 BLAST EXAMPLE (19-23)*

A simple input deck for the BLAST program is shown in Figure 1. This is
7 iew version of the sample deck shown in Chapter 2 of the BLAST Version 2.0
Users Manual. Note that the Version 2.0 sample deck will also b# correct for
BLAST Version 3.0; Figure 1 lists some of the new language which is allowed
for BLAST Version 3.0. This example is not intended to illustrate all the
features of BLAST; users must consult the BLAST Version 2-0 Users Manual and
the remainder of this booklet for complete instructions.

BEGIN INPUT;

RUN CONTROL:

NEW ZONES, NEW SYSTEMS, PLANT,

REPORTS(ZONE,ZONE LOADS,WALLS,

SYSTEM,SYSTEM LOADS,COIL LOADS,

EQUIPMENT PARAMETiERS,PLANT LOADS),

UNII'S( ENGLISH);

DEFINE FLOORS:

SLAP = (DIRT 12 IN,CONCRETE - SAND AND GRAVEL 4 IN,

FINISH FLOORING - CARPET RUPPER PAD);

END;

DEiINE LOCATION:

COLUMBIA = (LAT=38.9,LONG=92.3,TZ=6);

END;

DEFINE DESIGN DAYS:

COLUMBIA SUMMER = (HIGH=95,LOW=73,WB=78,DATE=21JUL,

PRES=405,WFDNESDAY,CLEARNESS=.95),

COLUMBIA WINTER=(HiGH=2b,LOW=6,WB=25,DATE=21JAN,

PRES=405,SATURDAY);

END;

PROJECT ="WORKSHOP OFFICE MODULE";

DESIGN DAYS = COLUMBIA SUMMER, COLUMBIA WINTER;

WEATHER TAPE FROM 01JAN THRU 31DEC;

LOCATION=COLUMPIA;

GROUND TEMPERATURES = (40,42,48,55,62,67,70,69,63 ,55,48,4 2 );

MAKE UP WATER TEMPERATURES = (50,52,54,58,60,62,60,58,57,55,5 3 ,51);

Figure 1. Version 3.0 sample input deck.

'lN-um-e-rs fn parentheses are the pages in the BLAST Version 2.0 Users Manual

on which the material under the section heading in this booklet is discussed.
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BEGIN BUILDING DESCRIPTION;

DIMENSIONS:

WIDTH112.,HEIGHT1=8., WIDTH2=8.,HEIGHT2 4.,WIDTH3 24.;

BUILDING = "NEW OFFICE WEST WING";

NORTH AXIS = 0;

ZONE 1 "LEFT END UNIT":

ORIGIN:(O,0,O);

NORTH AXIS x 0;

EXTERIOR WALLS:

STARTING AT (0,0,0) FACING (180)

EXTWALL04 (WIDTH1 BY HEIGHTI)

WITH WINDOWS OF TYPE

SINGLE PANE HW WINDOW (WIDTH2 BY HEIGHT2)

AT (2,2)

WITH OVERHANG (WIDTH1 BY 3)

AT (0, HEIGHTI),

STARTING AT (0,25,0) FACING(270)

EXTWALL04 (25 BY HEIGHTI);

PARTITIONS:

STARTING AT (WIDTH1,0,0) FACING (90)

PARTITION18 (25 BY HEIGHT1),

STARTING AT (WIDTH1,25,O) FACING (0)

PARTITION18 (WIDTH1 BY HEIGHTI);

ROOF:

STARTING AT (O,O,HEIGHT1) FACING (180)

ROOF04 (WIDTH1 BY 25);

SLAB ON GRADE FLOOR:

STARTING AT (0,25,0) FACING (180)

SLAB (WIDTH1 BY 25);

PEOPLE = 2, OFFICE OCCUPANCY;

LIGHTS = 1.7, OFFICE LIGHTING;

INFILTRATION = 20., CONSTANT;

CONTROLS = NIGHT AND WEEKEND SETBACK WITH SINGLE THROTTLING RANGE,

8 COOLING, 16 HEATING;

END ZONE;

ZONE 2 " LOWER MIDDLE UNIT ":

ORIGIN: (WIDTH1I,,0);

NORTH AXIS : 0;

Figure 1. (Cont'd).
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SAME AS ZONE I EXCEPT:

EXTERIOR WALLS:

STARTING AT (0,0,0) FACING (180)

EXTWALL04 (WIDTH1 BY HEIGHTi)

WITH WINDOWS OF TYPE

SINGLE PANE HW WINDOW (WIDTH2 BY HEIGHT2)

AT (2,2)

WITH OVERHANG (WIDTHI BY 3)

AT (0, HEIGHTi);

PARTITIONS:

STARTING AT (WIDTH1,25,O) FACING (0)

PARTITION18 (WIDTHI BY HEIGHTI),

STARTING AT (WIDTH1,0,0) FACING (90)

PARTITION18 (25 BY HEIGHTI),

STARTING AT (0,25,0) FACING(270)

PARTITION18 (25 BY HEIGHT1);

END ZONE;

ZONE 3 " UPPER MIDDLE UNIT "

ORIGIN: (WIDTH3, 55, 0);

NORTH AXIS = 180;

SAME AS ZONE 2 EXCEPT:

END ZONE;

ZONE 4 "UPPER OUTSIDE UNIT":

ORIGIN:(WIDTH1 ,55,0);

NORTH AXIS =180;

SAME AS ZONE 1 EXCEPT:

EXTERIOR WALLS:

';TAHTIN; AT (0,O,0) FACING (180)

* • EXTWALLO4 (WIDTH1 BY HEIGIIT1)

WITH WINDOWS OF TYPE

SINGLE PANE HW WINDOW (WIDTH2 BY HEIGHT2)

AT (2,2),

STARTING AT (WIDTHIO,0) FACING (90)

EXTWALL04 (25 BY HEIGHTI);

PARTITIONS:

STARTING AT (0,25,0) FACING (270)

Figure 1. (Cont'd).
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____.

PARTITION18 (25 BY HEIGHTI),

STARTING AT (WIDTH1,25,O) FACING (0)

PARTITION18 (WIDTH1 BY HEIGHTI);

END ZONE;

END BUILDING DESCRIPTION;

BEGIN FAN SYSTEM DESCRIPTION;

MULTIZONE SYSTEM 72 "MAIN" SERVING ZONES 1,2,3,4;

FOR ZONE 1:

SUPPLY AIR VOLUME=500.;

END;

FOR ZONE 2:

SUPPLY AIR VOLUME=500.;

END;

FOR ZONE 3:

SUPPLY AIR VOLUME=500.;

END;

FOR ZONE 4:

SUPPLY AIR VOLUME=500.;

END;

END SYSTEM;

END FAN SYSTEM DESCRIPTION;

BEGIN CENTRAL PLANT DESCRIPTION;

PLANT 4 "MAIN PLANT" SERVING SYSTEM 72;

EQUIPMENT SELECTION:

CHILLER:

1 OF SIZE 160;

BOILER:

1 OF SIZE 160;

END;

END PLANT;

END CENTRAL PLANT DESCRIPTION;

END INPUT;

Figure 1. (Cont'd).
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3 LEAD INPUT

BLAST Version 3.0 makes several changes and additions to the BLAST Ver-
sion 2.0 lead input data block:

1. Additional optional report names have been added to the REPORTS com-
mand.

2. The PRINT LIBRARY command has been expanded to allow user-specified
sections of the library to be printed.

3. The format for defining several of the library sections has been
expanded to include special day types.

4. The project parameters section has been expanded to include MAKE UP
WATER TEMPERATURES.

Program Control (4U,41)

The REPORTS subcommand oF the RUN CONTROL input command now accepts the

following additional optional report names:

ZONE LOADS

SYSTEM LOADS

PLANT LOADS

Examples of these reports can be found in Chapters 4, 5, and 6, respectively.

The PRINT LIBRARY command has been expanded to allow printing of both
selected sections of the BLAST library and of the entire library. The command
for printing the entire library is still:

PRINT LIBRARY

The command for printing specific sections of the library is:

PRINT LIBRARY (secnamel,secname2 .... secnameN)

where secname is chosen from the following library section names:

SCHEDULE ROOFS
LOCATION FLOORS
DESIGN DAYS DOORS
CONTROLS WINDOWS
MATERIALS PASSIVE CONTROLS
WALLS

15
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Library. Mod.ification (3,29,3,-3q)

The format for defining elements in the DESIGN DAYS, SCHEDULES, and LuN-
TROLS sections of the BLASI library has been expanded to include up to tour
special days. Special days allow greater flexibility in scheduling loaas,
occupancy, etc. by allowing the user to input specific schedules for urnusual
days. For design day simulations, the user can specify the special day in the
design day definition. For weather period simulations, the user selects the
appropriate sperial days when the weather file to be used for the simulation
is created using the WIFE program (see Appendix A).

Design Days (3,29,3J-35)

The format for DEFINE DESIGN DAYS is unchanged; however, the user now has
greater flexibility in selecting the day type. Allowable day types are any
one of WEEKDAY, WEEKEND, HOLIDAY, SUNDAY, MONDAY, TUESDAY, WEDNESDAY, THURS-
DAY, FRIDAY, SATURDAY, SPECIALI, SPECIAL2, SPECIAL3, and SPECIAL4. (Schedules
and control strategies for MONDAY are used if WEEKDAY is selected and for SUN-
DAY if WEEKEND is selected.)

General Schedules (3,29,3t-i/)

Schedules define 24-hour profiles for (1) each day of the week, (2) holi-
days, and (3) special days. These schedules are then used to describe (1)
lighting, occupancy, equipment, and infiltration profiles for the zone, (2)
equipment operation and ventilation profiles of building systems, and (3)
scheduled load profiles of building plants. Because of the addition of spe-
cial days and because schedules are now used in the fan system and central
plant description, the format of the schedule definition has been expanded.
Four more day types are now allowed: SPECIALI, SPECIAL2, SPECIAL3, and SPI-
CIAL4. Each of the four special days must be specified separately (for exam-
ple, FRIDAY THRU SPECIAL4 is not allowed), and special days may be equated to
other day types. An example oTa schedule definition using special days is:

DEFINE SCHEDULE (NEWSCHED):

MONDAY THRU FRIDAY = (18 to 07 - .4, 07 to 18 - .9),
SATURDAY THRU SUNDAY = (00 to 24 - .1),
HOLIDAY = SUNDAY,
SPECIALI (00 to 24 - 0),
SPECIAL3 = MONDAY,
SPECIAL4 = (18 to 07 - 1., 07 TO 18 - .9);

END SCHEDULE;

If profiles for any of SPECIALI, SPECIAL2, SPECIAL3, or SPECIAL4 are not
specified, they default to the HOLIDAY profiles.

16
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Because tht cnmmand SCHEDULES is now also used to specify the on/off
operation of equipment, the words ON and OFF are now equivalent to 1. and 0.,
respectively, in the profile definition. For example, specifying

MONDAY z (08 to 17 - I., I/ to 08 - U.),

is equivalent to specifying

MONDAY = (0 to 1/ - ON, 1/ to 08 - OFF),

Contro l Strategies (3,29,37-39)

The al'owable day types for the control strategy definition have been
expanded to include SPECIALI, SPECIAL2, SPECIAL3, and SPLCIAL4. In addition,
the specification for seasonal availability of heating and cooling has been
deleted from the control definition. Users must now specify different control
profiles for ditferent portiuns of the year by repeating the CONTROL statement
for different control definitions in the zone description to specify seasonal
availability of heating and cooling (see Chapter 4 for details). An example
of a complete control definition is-

DEFINE CONTRUL (CONTROLS):

PROF ILE :

HEATANDCOOL = (.U A1 67, 0.0 AT 69, 0.0 AT 77, -1.0 AT 79),
'4TBACK - (I. AT 55, 0.0 AT 58);

SCHEDULES:

MONDAY THRU FRIDAY - (07 to 18 - HEATANDCOOL, 18 to 07 - SETBACK),
SATURDAY THRU SUNDAY = (00 to 24 - SETBACK),
HOLIDAY SUNDAY,
SPECIALI (00 to 24 - HEATANDCOOL),
SPECIAL? (07 TO 12 - HEATANDCOOL, 12 TO 07 - SETBACK),
SPECIAL3 MONDAY,
SPECIAL4 SPECIALI;

END LONTROLS;

Passive Controls (Not in the BLAST Version 2.0 Users Manual!

A passive controls section has been added to the BLAST library to let the
user describe the operation of several passive control features, including
outside movable insulation, inside movable insulation, and solar walls.

17



The general form of the passive control definition is:

DEFINE PASSIVE CONTROLS:

usnamel = (keyword);
usname2 = (keyword);

usnamen = (keyword);

END PASSIVE CONTROLS;

where:

usnamel...n = user-supplied name
keyword = any one of the following:

SUNUP
SUNDOWN
MAX GAIN
MAX LOSS
MAINTAIN usn
VENT IN
VENT OUT
VENT usn

SUNUP and SUNDOWN are keywords which describe systems that are operating
when the sun is up or down, respectively. The controls defined with them are
used only with outside movable insulation.

MAX GAIN and MAX LOSS describe systems operating to give the maximum heat
gain into and the maximum heat loss out from the zone, respectively. MAINTAIN
usn describes a system that gives a heat gain or loss which attempts to main-
tain temperature usn. Controls defined by these keywords are used only with
inside movable insulation.

VENT IN, VENT OUT, and VENT usn are used with the air channel of solar
walls. VENT IN allows outside air to be convected into the room. VENT OUT
allows room air to be convected to the outside. VENT usn allows natural con-
vection which attempts to maintain the room at temperature usn. Convection
will occur only if the air channel temperature is greater than the temperature
of the source air. Back flow is not permitted.

Instead of keywords, the user may define passive controls in terms of a
24-hour profile using the general schedule syntax. Profile elements must be
between zero and one. For movable insulation, the profile element is a multi-
plier of the user-given R-value of the insulation. Reducing the R-value to
zero means no insulation for that hour. The schedule hour refers to (1) stan-
dard time for outside insulation, (2) clock time for inside insulation. When
a schedule is applied to air channel convection, it reduces the flow rate
according to the schedule element for the clock time hour.

18
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The following is an example of a passive controls definition:

DEFINE PASSIVE CONTROLS:

SUNUP = (SUNUP);
SD = (SUN DOWN);
LOSS = (MAX LOSS);
GAIN = (MAX GAIN);
MT70 = (MAINTAIN 70);
VTIN = (VENT IN);
VTOUT = (VENT OUT);
VT65 = (VENT 65);
SCHED = (07 TO 12 - 0, 12 TO 07 - 1.0);

END PASSIVE CONTROLS;

Project Parameters (40,41)

To increase program flexibility, the WEATHER TAPE command has been modi-
fied to make specification of the year optional. Specifying

WEATHER TAPE FROM OFEB THRU 31MAR;

is now identical to specifying

WEATHER TAPE FROM 01FEB65 THRU 31MAR65;

for a weather tape for calendar year 1965.

Specification of the supply temperature of makeup water to the building,
system, and plant has been included. The format of the command is similar to
the GROUND TEMPERATURES command. For example:

MAKE UP WATER TEMPERATURES = (50,51,53,54,56,58,58,57,55,53,52,51);

The defaul water emperature if MAKE UP WATER TEMPERATURES are not
specified is 55 F (12.8 C) for each month.

19
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4 BUILDING DESCRIPTION

Although BLAST Version 3.0 makes significant changes to the way thE BLAST
program calculates zone loads, the user will still prepare building and zone
description input decks in almost exactly the same way as described in the
BLAST Version 2.0 Users-Manual. The changes required to prepare input decks
for BLAST Version 3.0 are made to give the user access to Version 3.0's addi-
tional capabilities.

Zone Heat Balance (26,27)

The zone heat balance has been modified to use a mean radiant temperature
technique. This new method should give more accurate results by allowing zone
loads to be calculated simultaneously rather than individually. Because of
array dimension limits, the user should simulate no more than 20 zones and not
more than 240 heat transfer surfaces in any one run. The user should describe
multiple buildings with a maximum of 20 zones per BUILDING DESCRIPTION or use
ADD ZONES runs when it is necessary to have a larger building loads file.

New Surface Types (4-5,50-60,64-65,71-72,76)

The following three surfaces have been added to the list of allowable
surface types:

INTERZONE PARTITION:
INTERZONE CEILING:
INTERZONE FLOOR:

The interzone surfaces separate zones which are being modeled simultane-
ously. The three types have different default tilts: 900, 00, and 1800,
respectively. Each interzone surface must include the expression "ADJACENT TO
ZONE (usn)", where usn is the zone number. When that zone is described, it
must include an interzone surface adjacent to the first zone. It may be
necessary to use different wall sections if the wall layers are not symmetric;
wall sections are defined starting at the outside layer. Two adjacent zones
refer to different "outsides." Thermal capacitance effects are fully
accounted for in the BLAST interzone calculations.

More accurate loads will usually be calculated when attics and crawl

spaces are modeled as zones at the same time as occupied zones and are con-
nected by interzone surfaces rather than by attic and crawlspace zones.

Wings and Overhangs (4,51-59)

The syntax for wings and overhangs has been expanded as follows:
WITH OVERHANG (or WING) (usnl BY usn2) AT (usn3, usn4)
TRANS (usn5) FROM datel THRU date2

TRANS defines the transmittance of the overhang or wing. The default is
zero, which is opaque. Totally transparent is 1. The dates allow seasonal
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scheduling of these shading features. Program execution will be faster if

start and stop dates are chosen from the following list:

START DATES STOP DATES

1 Jan 31 Jan
1 Feb 20 Feb

21 Feb 23 Mar
13 Mar 31 Mar
I Apr 20 Apr

21 Apr 15 May
16 May 31 Jul
1 Aug 24 Aug

25 Aug 12 Sep
13 Sep 30 Sep
1 Oct 20 Oct

21 Oct 15 Nov
16 Nov 15 Dec
16 Dec 31 Dec

Shadow patterns are normally computed for the 14 time periods above.
Shading features which do not use these dates will increase the number of time
periods. A shading feature may commonly occur over several time periods, e.g.
FROM 16MAY THRU 30SEP.

Simplified Zone Geometry Description (4,31-33,51-60,71-72,76-77)

When shading of windows and walls has a significant effect on zone loads,
the building's geometry must be carefully described. However, there are many
cases in which the load can be adequately calculated without considering shad-
ing. The following command placed before the first zone description will
allow a simpler description of zone geometry:

SOLAR DISTRIBUTION = - 1;

When this command is in effect for the building, detached shading sur-
faces and zone walls have no effect on shading. It is therefore possible to
remove the phrase "STARTING AT (usn, usn, usn)" from all surface descriptions.
The shading effects of wings and overhangs on walls and windows are unchanged.

Detailed Zone Geometry Description (4,21-33,51-60,71-72,76-77)

When it is expected that loads will be affected by the distribution of
solar energy on the inside surfaces of the zone, the user should give the com-
mand:

SOLAR DISTRIBUTION = 1;

BLAST will then calculate the amount of beam radiation falling on each
surface in the zone by projecting the sun's rays through the windows. It is
up to the user to ensure that the surfaces of the zone totally enclose a
space.
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When SOLAR DISTRIBUTION is not specified, shadow patterns on Pxterior
surfaces caused by detached shading, wings, overhangs, and exterior surfaces
of all zones are computed. Beam sunlight transmitted through windows is
assumed to be incident on the floor, where it is absorbed according to the
floor's solar absorptance. Any not absorbed is added to the transmitted dif-
fuse radiation which is uniformly incident on all interior surfaces.

Scheduled Loads (60, 62, 108, 114)

There are now 12 nongeometric factors which may be used to describe a
zone. In addition, the capabilities of the seven factors in BLAST Version 2.0
have been increased. All 12 factors are optional.

(5,12,19,60-61)

The number of persons occupying a zone are part of the zone load:

PEOPLE = usnl, schedule, AT ACTIVITY LEVEL usn2,
usn3 PERCENT RADIANT, FROM datel THRU date2;

The minimum specification for PEOPLE is the maximum number of people
(usnl) expected to occupy the zone being described. The user should also
select a schedule name from the schedule library; this schedule is the set of
hourly profiles for each day of the week and special days being simulated for
the zone. It is used to apportion the maximum PEOPLE value for each hour of
the day. If no schedule is named, the zone will be assigned the maximum
number of people for all hours of all days.

The user may also specify the activity level; i.e., the amount of heat
given off per person per hour in kBtu/hr (kW). The default is 0.450 kBtu/hr
(0.13 kW) or the value for light office work (a factory worker would generate
about 1.6 kBtu/hr [0.47 kW]). The amount of heat given off by a person occu-
pying a building zone is split into sensible and latent components based on
room temperature. The user may also specify what percent of the sensible heat
is radiant; if the percent is not specified, a radiant default value of 70
percent is used.

If the schedule applies to only part of a year, the start and stop dates
may be specified. The default dates are FROM OIJAN THRU 31DEC. More PEOPLE
statements may be given as long as the time periods do not overlap. Any
period of a year not covered will have no people assigned to the zone.

[f'H!T,% (5,60-61)

Lighting energy is considered part of the electric load of a zone:

LIGHTS = usnl, schedule, usn2 PERCENT RETURN AIR, usn3 PERCENT
RADIANT, usn4 PERCENT VISIBLE, usn5 PERCENT REPLACEABLE,
FROM datel THRU date2;

The minimum specification for LIGHTS is the peak lighting level in
kBtu/hr (or kW). If return air vents in the lighting fixture remove a portion
of the heat from the room, this is specified as PERCENT RETURN AIR. Note that
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part of the lighting energy is radiated as light (PERCENT VISIBLE) and part is
radiated as heat (PERCENT RADIANT). The default values of these two parame-
ters are both 20 percent and are appropriate for flourescent lights. Incan-
descent lights are approximately 80 percent radiant and 10 percent visible. A
distinction is made between the two forms of radiation by determining how much
is absorbed in the zone surfaces according to the thermal and solar absorp-
tances of the materials. Also, windows may transmit part of the visible
energy out of the zone. In addition, the LIGHTS statement may be made to
apply for part of the year, or the user may specify that the time periods for
lights may overlap. (Specifying overlapping time periods for lights can be
used to account for simultaneous fluorescent and incandescent lights or gen-
eral and task lighting on different schedules.) The PERCENT REPLACEABLE
refers to the percent of electric lighting which can be replaced by natural
light (see DAYLIGHT).

(60-61)

Electric equipment also adds to the electric load of the zone:

ELECTRIC EQUIPMENT = usnI, schedule, usn2 PERCENT RADIANT, usn3
PERCENT LATENT, usn4 PERCENT LOST, FROM datel THRU date2;

The minimum specification for ELECTRIC EQUIPMENT is the peak power in
kBtu/hr (or kW). The default schedule gives constant hourly loads. PERCENT
LATENT is the percentage of the equipment power which enters the zone as mois-
ture; its default is 0. The default PERCENT RADIANT from equipment is 30 per-
cent. If, for whatever reason, a portion of the equipment energy is not added
to the zone, this is specified as a PERCENT LOST. Time periods may be speci-
fied; they may overlap.

(60-61)

Gas equipment is specified in the same way as electric equipment (gas
equipment energy is part of the gas load of the zone):

GAS EQUIPMENT = usnl, schedule, usn2 PERCENT RADIANT, usn3 PERCENT

LATENT, usn4 PERCENT LOST, FROM datel THRU date 2;

(Not in the BLAST Version 2.0 Users Manual)

The OTHER statement considers miscellaneous load in a zone; it is similar
to the electric and gas equipment statements:

OTHER = usnI, schedule, usn2 PERCENT RADIANT, usn3
PERCENT LATENT, FROM datel THRU date2;

The OTHER statement allows a load to be put on the zone without adding to
the zone electric or gas load. It may be useful for describing loads which
are not part of the building energy budget. A negative peak power could be
used to describe equipment which has a cooling effect on the zone. The term
PERCENT LOST has no meaning for this statement.
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i.VF3£TAA;'JJN] (5,60-61,75-76)

The user may also consider infiltration when specifying the load on a
zone:

INFILTRATION = usnl, schedule, WITH COEFFICIENTS (A, B, C, D),
FROM datel THRU date2;

The minimum pecification for INFILTRATION is the peak infiltration in cu
ft/min (or ma/s). The default schedule is constant infiltration; the user may
find that specifying a schedule can help describe peak hours for door open-
ings. The optional coefficients vary the infiltration according to wind speed
and temperature based on the following equation:

Iact Imax sch A+B*[Tzone- Todb spd

where: Iact = the actual infiltration

Imax = the maximum infiltration specified by the user

Fsc h = fractional infiltration from the user-specified
library schedule

Tzone = the inside temperature

Todb = the outside temperature

Wspd = the windspeed

A = first user-specified coefficient; default value = 0.606

B = second user-specified coefficient; default
value = 0.0202(1/ F)(0.036[1/ C)

C = third user-specified coefficient; default
value = 0.000598 min/ft (0.1177 s/m)

D = fourth user-specified coefficient; default
value = 0.0 min 2/sq ft (0.0 sZ/m 2 ).

Users who wish to have a constant infiltration rate (subject to the
schedule used for infiltration) should set A equal to 1 and the other coeffi-
cients equal to 0.

A recent comparison of loads computed by the BLAST and NBSLD programs
indicate that users may not understand the meaning of the peak infiltration
value in the "INFILTRATION = ..." expression. 2 In BLAST, this expression
describes the amount of infiltration which occurs at 7.5 mph (3.3 m/s) wind
speed and a 0F (17 C) zone to ambient temperature difference, i.e., a typical

2 National Bureau of Standards Load Determination Program, (National Bureau of

St a n-darTs_ NBS 17T.-V
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summer condition. The N13SLD program uses peak conditions of 15 mph and 7U0F
(6.7 m/s and 210C) temperature aifference, i.e., a winter design condition.
Using the same number for peak value gives 2.8 times as much infiltration in
BLAST as in NDSLD. Users who wish to base the peak infiltration on the NPSLD
(winter design) conditions may use the following infiltration coefficients:
(0.212, 0.00719, 0.000213, 0.0). The time periods of multiple infiltration
statements may not overlap.

. ,(Not in the BLAST Version 2.0 Users Manual)

The VENTILATION statement allows the accurate calculation of the zone's
response to one of two methods of ventilation cooling:

VENTILATION = usnl, schedule, usn2 MIN TEMP,
usn3 MAX TEMP, usn4 DEL TEMP, FROM datel THRU date2;

The first method ventilates the zone whenever its temperature exceeds a
given value and cooling can occur. The miirium specification is (1) the peak
ventilation rate (usnI) in cu ft/min (or m 3/s) and (2) the zone temperature
MAX TEMP. The optional schedule permits hourly variation of the maximum ven-

tilation rate; the DEL TEMP specification requires that the outside air tem-
perature be usn4 0 F (°C) cooler than the zone air before ventilation occurs.
The user does not specify MIN TEMP.

The second method ventilates the zone down to some minimum temperature.
The minimum specification is the peak ventilation rate and the desired zone
temperature (MIN TEMP). The user does not specify MAX TEMP. The optional
schedule and DEL TEMP are used as descr--Tbed-a-ve. When the user specifies a
schedule, it is possible to do ventilation only between certain hours. The
BLAST program does not allow the ventilation to lower the zone air temperature
to a point that would require heating. Note that the time periods of multiple
ventilation statements may not overlap.

(Not in the BLAST Version 2.0 Users Manual)

The MIXING statement causes some amount of air to be supplied to the zone
from some other zone:

MIXING = usni, schedule, FROM ZONE usn2, usn3 DEL TEMP,
FROM datel THRU date?.

The minimum specification is the peak mixing (usnl) in cu ft/min (or
m /s) and the zone (usn2) from which air is being drawn. The default schedule
is constant for all hours. When usn3 is positive,(theotemperature of the zone
from which the air is being drawn must be usn3 OF (or C) warmer than the zone
air or else there is no mixing. When usn3 is negative, the temperature of the
source zone must be usn4 less than the zone air.

The time periods of multiple mixing statements with the same source zone
may not overlap. There may be mixing from several different source zones
simultaneously.
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!AS'POA'?) HbAAY'[NG (5-6, 61,64,85-86)

Baseboard heating is also considered as part of the zone load:

BASEBOARD HEATING = (usnl AT usn2, usn3 AT usn4), schedule,
usn5 PERCENT RADIANT, FROM datel THRU date2;

The minimumn specification for outdoor temperature-controlled baseboard
heating is the same as that described in the BLAST Version 2.0 Users Manual,
i.e., the expression "(usni AT usn2, usn3 AT usn4)." The terms usnl and usn3
are baseboard heating capacities at the temperatures given by the terms usn2
and usn4. The optional schedule allows both capacities to change hourly on a
proportional basis. The default PERCENT RADIANT is 0. The time period for
operation of baseboard heating must be specified by the start and stop dates;
the defaults are FROM 01JAN THRU 31DEC. (In earlier versions of BLAST, the
time period was determined by the heating start and stop dates of the room
temperature control schedule.) Time periods of multiple statements may over-
lap.

CCIGTRJLS (b2)

Control strategies are considered in the zone load by:

CONTROLS = schedule, usnl HEATING, usn2 COOLING,
usn3 PERCENT RADIANT, FROM datel THRU date2;

The minimum specification for room temperature control is the schedule
name from the control schedules library. The default heating and cooling
capacities are 3412 MBtu/hr (1000 MW). These large default capacities are
helpful when a building is being run for the first time on BLAST; i.e., before
the user knows what capacities should be used. This first run will indicate
the peak heating and cooling required to maintain the room at a temperature
very close to the desired set point; a check of BLAST's output will permit a
determination of the required capacity. Once the required capacity is known,
it can be used by BLAST in its annual calculations or in subsequent design day
runs. The PERCENT RADIANT term is the percent of the zone mean radiant tem-
perature used to determine the effective temperature necessary to compute the
zone load.

Eq 2 allows an approximation of the comfort effect of radiant temperature
on the zone load:

usn3 * MRT + 1-usn3 * MAT [Eq 2]
ET = * T 2

where: ET = effective temperature
MRT = mean radiant temperature
MAT = mean air temperature.
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The usn3's default is 0. According to Wray, usn3 = U.41, is 6 qood wintertime
comfort index. 3 Summer conditions are complicated by the effect of humidity.
BLAST does not compute the moisture balance in the building loxds section. If
the heating or cooling capacity is off for part of the year. that fact must be
expressed by the start and stop dates. (Note that time periods may not over-
lap.) The BLAST program is slightly moare efficient with a control profile
that does not include heating (or cooling) than with one that has both ana one
capacity set to zero. If both heating and cooling capacitics should be zero,
as is common in attics, the user should not use any control stitement.

.F :; ;,(Not in the BLAST Version 2.0 Users Manual)

The DAYLIGHT statement allows sunlight to be used to reduce the electric
energy used for lights:

DAYLIGHT = schedule name, usnl PERCENI iEAM USABLE,
usn2 PERCENT DIFFUSE USABLE, FROM datel THRU date2.

The term usni is the percent of beam solar radiation entering the room
which can reduce electric lighting. The term usn2 is the percent of diffuse
solar radiation (from the sky and reflected from the ground) entering the room
which can reduce electric lighting. The schedule acts as a multiplier on usni
to account for hourly variations as the sunlight patterns move across the
room. The electric lighting energy will be reduced by the amount of usable
beam plus the amount of usable diffuse radiation entering the zone up to the
amount "replaceable" (see LIGHTS). The time periods of multiple daylight
statements may not overlap.

(60,62,108.114)

The statement INTERNAL MASS allows the user to describe how internal par-
titions and zone contents absorb radiation and convert it to the zone air:

INTERNAL MASS: wall name (usnl BY usn2);

It is a common practice to model zones by defining only the envelope sur-
faces and ignoring internal partitions and the zone contents. This often pro-
duces anomalous results because of the effects of radiant interchange. The
statement INTERNAL MASS allows the user to overcome this problem. The
description for INTERNAL MASS is the same as the minimum description of a par-
tition described in the BLAST Version 2.0 Users Manual. The wall type should
be selected to represent the average conductive properties of the internal
partitions and zone contents. The expression "(width BY height)" should be
selected to give an area equal to the total surface area exposed to the zone
(e.g., both sides of internal partitions). When significantly different
materials are present, it may be necessary to use more than one INTERNAL MASS
statement.

3 W. 0. Wray, A Simple Procedure for Assessing Thermal Comfort in Passive
Sol a r Hea t ed-vuIT1dn-g-s-,- R-epo-r-t- -LA-CT-W-1M- 'R-o-s- -A1 am-o-s- S-c-en-t-i-f-_R_ l-a-b o ra-
tory, T980).
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Mirror Image Zones (50-60)

It is quite common for similar zones to be identical except that they are
mirror images of each other. For example, zones 1 and 3 in Figure 22 of the
BLAST Version 2.0 Users Manual are mirror images of each other. Most mirror
image zones cannot be made from each other by any combination of rotatione and
translations. Therefnre, two imaging commands have been added to let the user
better describe similar zones:

MIRROR X;
MIRROR Y;

The MIRROR X command causes the X-coordinates of all surfaces of the zone
to be replaced by -X. The MIRROR Y command operates on the Y-coordinates. As
with rotation, these commands do not move the origin of the zone. Thus, the
simple four zone building in Figure 22 of the BLAST Version 2.0 Users Manual
can be described as follows:

BEGIN BUILDING DESCRIPTION;
DIMENSIONS; N=O, E=90, S=180, W=270;
ZONE I "NORTHWEST OFFICE":

ORIGIN: (0, 16, 0);
EXTERIOR WALLS:

full description of zone I

END ZONE;
ZONE 2 "NORTHEAST OFFICE":

ORIGIN: (40, 16, 0);
SAME AS ZONE I EXCEPT:
MIRROR X;

END ZONE;
ZONE 3 "SOUTHWEST OFFICE":
ORIGIN: (20, 0, 0);
SAME AS ZONE I EXCEPT:
MIRROR Y;

END ZONE;
ZONE 4 "SOUTHEAST OFFICE";

ORIGIN: (40, 12, 0);
SAME AS ZONE I EXCEPT:
MIRROR X;
MIRROR Y;

END ZONE;
END BUILDING DESCRIPTION
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Detached Sha-din-g (71-72,lb-77)

The syntax for" describing detached shading has been expandeo as follows:

DETACHED SHADING "usname" (usni BY usn2)
STARTING AT (usn3, usn4, usn5)
FACING (usnb) TILTED (usn7)
TRANS (usn8) FROM datcl THRU date,;

The term usn8 is the fractional transmittance (from 0 .0 to 1.0) of the shading
surface. The default value is 0.0, which is opaque. The transmittance and
the optional dates allow the description of seasonal shading features such as
trees. Dates should be chosen from the list given with overhangs ano wings.

Diffuse Solar Radiation Gains (Not in the I;LAST Version ?.X9 Users Manual)

The amount of diffuse solar radiation incident on building surfaces
depends on the intensity of radiation and on the view factor between the sur-
face and the radiation source. BLAST sets default view factors according to
the tilt of the surface. The default view factor to the sky is

F ( 1 cos rtilt])/2 [Lq .3]

The view factor to the ground is

F (I - Los ltilt ),? [Eq 4]

BLASI 3.0 allows the uscr to override these defaults by the statements
VIEW 10 SKY (usK0 and VIEW T(! GROUND (usn). When these statements appear
before the description of subsurfaces, they apply to the base surface and all
subsurfaces. When they appear after a subsurface, they apply only to that
subsurface (and override any base surface values).

Movable Insulation (Not in the BLAST Version 2.0 Users Manual)

Movable insulation can be added to the outside of surfaces which are
exposed to the sun:

OUTSIDE INSULATION OF TYPE material name (passive control, FROM
datela THRU datelb; .... passive control5, FROM dateSa THRU
date5b)

The material name refers to an element in the materials library. The R-
value, absorptance, solar absorptance, and roughness of that material are used
in evaluating the effects of movable insulation. (Note: this material shall
he defined using the "R =" specification rather than the "L=, K=, D=, CP="
specification in the BLAST libary.) Up to five sets of passive control (from
the passive control library) and time period are allowed. A minimum of one
set is required. Time periods may not overlap. Dates should be chosen from
the list with overhangs. There are no defaults for the parameters and the
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passive controls must have been defined as SUNUP, SUNDOWN, or by i 24-noo
profile.

If the insulation statement is placed before the description of any sub-
surfaces (windows or doors), it applies to the base surface (exterior wall.
roof, or exposed floor) and all subsurfaces. If the insulation statement is
placed after a subsurface description, the movable insulation applies to the
subsurface only.

Solar Wall Input Language

The simulation of Trombe walls and water walls is handled by creating a
special zone consisting of the wall, air channel, and cover. The syntax is
best illustrated by referring to the following example:

25 TEMPORARY PASSIVE CONTROLS:
26 ALLOW = (00 TO 24-ON);
27 CLOSED = (00 TO 24-OFF);
28 SUNUP = (SUNUP);
29 SUNDN = (SUNDOWN);
30 LOSS = (MAX LOSS);
31 GAIN = (MAX GAIN);
32 MT72 = (MAINTAIN 72);
33 VT70 = (VENT 70);
34 END;

47 ZONE 1 "TROMBE WALL":
48 ORIGIN:(0,O,O);
49 NORTH AXIS = 0;
50 SOLAR WALL:
51 STARTING AT (0,0,0) FACING (180)
52 TROMBE WALL - OUT (WIDTHI BY HEIGHTI)
53 ADJACENT TO ZONE (2)
54 CHANNEL COEFFICIENTS (.5,-.5;VT70, FROM 1OCT THRU 30APR;
55 CLOSED, FROM 1MAY THRU 30SEP)
56 COVER OF TYPE SINGLE PANE LW WINDOW (ALLON, FROM IJAN THRU 31DEC)
57 OUTSIDE INSULATION OF TYPE R9 (SUNDN, FROM 1OCT THRU 30APR;
58 ALLOW, FROM IMAY THRU 30SEP)
59 VIEW TO SKY (.45)
60 VIEW TO GROUND (.50)
61 WITH OVERHANG (WIDTH1 BY 0.5) AT (O,HEIGHT1);
62 END ZONE;
63 ZONE 2 "LEFT END UNIT":
64 ORIGIN:(O,O,O);
65 NORTH AXIS = 0;
66 INTERZONE PARTITION:
67 STARTING AT (0,0,0) FACING (180)
68 TROMBE WALL - IN (WIDTHI BY HEIGHTI)
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6)9 ADJACENT TO ZONE (1)
7 INSIDE INSULATION ()F TYPI RQ ,M'l/, FROM 1(iT THRU 30 APR;
'I LOSS, FROM I MAY THRP %c 1A P

72 EXTERIOR WALLS:

Lines ?L1 t;vrouqh 34 deflne vdrious pdssivC k-ontros us-d in describing
the solar wall. Thf ' ueri,l solar- zon beqlns at line 4. and ends dt lint U,
with ,andard zune, statement,. The prima,y zone, hegilns at lIne-' 6. Zone or,-
gin and tacing angle Ilines 4c and 44) mndy h( given. The rest of the solor
zcnp description occurs ds pa."t of a single wall dEs(ription (b(ginning at
lI ne S(,). Lines ')I and 52 sh~w that the wall origin, azimuth, construction,
and dimensions are the same d,- those given fer simple exterior walls. A tilt
angle may not be given. The wall must he vertical becduse of the algorithms
used in computing its performance. 1he facing anglc is relative to the pri-
mary zone, rather than the solar zone. the solar wall must be a rectangle.
The geometric factors of lines 51 and 52 dVC the same as lines 6/ and 68.
Lines 52 and 68 use different constructs because of the normal change in point
of view. The solar wall construct does not include tho cover or the air
layer. It includes only the mass between the air channel and the primary

zone. The construct is taken from the walls library. The relationship
between the solar zone and the primary zone is given in lines 53 and 69. The
air channel is described in lines 54 an(' hi.. Th( first number is the separa-
tion of the channel from the wall. The second number can have two meanings:
if it is positiv(, it is the flow rate through the channel produced by a fan;
if it is negative, it is the vent restriction for natural circulation as a
fraction of the natural flow with no vent restriction. Ihis is followea by
one to five passive control descriptions separated by semicolons. Each pas-
sive control consists of a reference to a passive control in the library and d
slart and an end date. The type of control must be one appropriate to air
channels. The description of the cover in line 5b includes a construct from
the windows library and a single passive control in parentheses. The passive
control is actually not used by the program, but is required because of syntax
restrictions. Information in lines 50 through 56 is required for every solar
wall. Typical outside insulation is described in lines 57 and 58. Sky and
ground view factors may be given (lines 59 and 60). Wings and overhangs are
optional. No other features may be described with a solar wall. Inside mov-
able insulation with appropriate passive controls may be described as part rf
the interzone partition in the primary zone (lnes 70 and 71). Each primary
zone should be associated with no more than one solar zone.

Buildin-g Loads Report - Default (Chapter 4)

The calculation of zone loads for a group of zones produces four types of
reports by default:

1. A report of all temperature control profiles used by the group of
zones. This report includesan Tn-d-ex -numb-e-r, -Tis--of control points, and a
graphic description of each control profile (Figure 2).
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?. A report of general schedule profil(s used by the group of zon-i.
This report includes an index number-, aB-Tst-of hourly capacity percents, and
a grapnic display of capacity fractions for each schedule profile. A p'ofile
with no capacity greater than 5 percent will not be reported (Figure 3)

3. A destription of zone report for each zone in the group. This report
includes a list of--e surfaces of the zone, a description of all scheduled
loads, and all temperature control strategies. The surface U-value in BLAST
Version 3.0 includes inside and outside film coefficients, as appropriate.
The descriptions of schedules and controls refer to the index numbers of the
temperature control profile and general schedulr, profile reports (Figure 4).

4. A summary of zone group loads report. This report includes names,
totdl heating and cool-ng requirements, peak heating and cooling loads, and

maximum and minimum temperatures for each zone. In addition, those quantities
are summarized for the group of zones (Figure 5).

Buil ding Loads Reports -- Optional (76-82)

The WALLS, ZONE, and SHADE reports are as described in the BLAST Version
2.0 Users Manual, but the CONTINUOUS report has been deleted from BLAST Ver-

sion 3.0. Users should now use the BLASI Report Writer to generate the infor-
mation formerly found in the CONTINUOUS report. BLAST Version 3.0 also offers
a new optional report name -- ZONE LOADS. ZONE LOADS will produce a loads
summary report for each zone; this report was produced by default in earlier
versions of the BLAST program (Figure 6).
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5 FAN SYSTEM DESCRIPTION

The changes to the fan system description in BLAST Version 3$.U ar'
result of added simulation and scheduling options. New simulations inclua
two new systems: two- and four-pipe induction units. Revised simulations
include the DX packaged unit (water-cooled and evaporatively cooled conderers
are now allowed) and the air-to-air heat recovery simulation (latent rec ivtr
is now allowed). BLAST's equipment schedulinq options and report capability
have been expanded to increase program flexibility; these improvements
required that changes be made to the system identifier section and five ot the
six allowable fan system input blocks.

System Identifier (6,85,90-94,i/!-bbl,lb-: i'I

Allowable system types now include:

TWO PIPE INDUCTION
FOUR PIPE INDUCTION

The system diagrams of these new types are shown in Figures 7 and *.

Zone Data Block

The following input statement has been added:

RECOOL CAPACITY = usn (0.0 is default)

The RECOOL CAPACITY input specifies the design capacity of the recooling
coils. Currently, recooling coils are allowed only for induction into sysLeis
and are assumed to be chilled water coils which accomplished sensible cooling
only.

Other System Parameters (86-90)

The specification of outside air schedules has been moved to the EQUIP-
MENT SCHEDULES block in BLAST Version 3.0. Thus, the following inputs have
been deleted from the BLAST Version 3.0's OTHER SYSTEM PARAMETERS data block:

WEEKDAY MINIMUM OUTSIDE AIR SCHEDULE =
WEEKEND MINIMUM OUTSIDE AIR SCHEDULE =
WEEKDAY MAXIMUM OUTSIDE AIR SCHEDULE =
WEEKEND MAXIMUM OUTSIDE AIR SCHEDULE =

The following input statement has been added:

SYSTEM ELECTRICAL DEMAND usn; (0.0 is default)

The SYSTEM ELECTRICAL DEMAND input along with the SYSTEM ELECTRICAL DEMAND
1C,H[DLLF input from the EQUIPMENT SCHEDULE input block are used to account for
mis (llaneous system electrical demands such as controls, compressors, etc.
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Tible I lists the fan system types ano indicates which of tie ot,,. -
t-.il pardmeters are relevant to the simulation of each system type

Air t - h ea t Re cove ry Para me ters

The HEAT REKOVER PARAMETERS inpu+ block has been expanded to incluoi.

HTREC4 (0.0, U.0, 0).(
HTRECE (u.O, 0.(;, O.u0'
HTREC6 (U.0, 0.0, 0.0);

The HTRECI, HTREC2, and HIREC3 coefficients are used to determine the
sensible heat recovery effectiveness; the HTREC4, HTREC5, and HIREC6 ccefi-
cients are used to determine the latent heat recovery effectiveness (set Los b
and 6 below).

Sensible Heat Recovery
Effectiveness = HTRECI(1 + HTRECI(2) * MAXFLOW + HTRECI(3

•MAXFLOW2 + HTREC2(1) * RATFLOW + HTREC2(2)
*MAXFLOW * RATFLOW + HTREC2(3) * MAXFLOW2
*RATFLOW + HTREC3(, ) *RATFLOWC + HTREC3(2
*MAXFLOW * RATFLOW + HTREC3(3) * MAXFLOWL
•RATFLOW 2  Eq

Latent Heat Recovery
Effectiveness = HTREC4(1) + HTREC4(2) * MAXFLOW + HTRLC4(3)

SMAXFLOWE+ HTREC5(i) *RATFLOW + HTREC5(9)
*MAXFLOW RATFLOW + HTREC5(3) 2 * MAXFLOW

2

*RATFLOW + HTREC6(1) * RATFLOW + HTREC6(2)
*MAXFLOW * RATFLOW 2 + HTREC6(3) * MAXFLOW 2

*RATFLOW? [Eq bi

where: MAXFLOW = the larger of the relief air mass flows and outside
air mass flows for the current hour

RATFLOW = MAXFLOW divided by the smaller of the relief air
mass flows or outside air mass flows for the current
hour.

Equj ipmen t Schedul es (7,84,94-95)

The EQUIPMENT SCHEDULES input data block has been completely revised to
allow users greater flexibility. All the existing EQUIPMENT SCHEDULES input
commands have been deleted. The general form of the new schedule input com-
mand is:

component name = sched name, FROM datel THRU date2,
usni MAXIMUM TEMPERATURE,
usn2 MINIMUM TEMPERATURE;
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where:

component name = SYSTEM OPERATION FANCOIL HEATING OPERATION
EXHAUST FAN OPERATION FANCOIL COOLING OPERATION
PREHEAT COIL OPERATION TSTAT BASEBOARD HEAT OPERATION
HEATING COIL OPERATION HEAT RECOVERY OPERATION
COOLING COIL OPERATION MINIMUM VENTILATION SCHEDULE
HUMIDIFIER OPERATION MAXIMUM VENTILATION SCHEDULE
REHEAT COIL OPERATION SYSTEM ELECTRICAL DEMAND SCHEDULE
RECOOL COIL OPERATION

sched name = any previously defined library schedule name
datel = first day this schedule applies (of form DDMMM, i.e., 02JAN)
date2 = last day this schedule applies (of form DDMMM, i.e., 31DEC)
usnl = outdoor air dry-bulb temperature above which this schedule

does not apply; i.e., equipment will be turned off
usn2 = outdoor air dry-bulb temperature below which this schedule

does not apply; i.e., equipment will be turned off.

Specification of equipment schedules is optional. If equipment schedules
are not specified for a component for a given date, the following default
operating schedules apply:

SYSTEM OPERATION = on continuously all hours of all days of the
simulation

EXHAUST FAN OPERATION
HEATING COIL OPERATION
COOLING COIL OPERATION

HUMIDIFER OPERATION
REHEAT COIL OPERATION = on each hour the system is operating
RECOOL COIL OPERATION

FANCOIL HEATING OPERATION
FANCOIL COOLING OPERATION

TSTAT BASEBOARD HEAT OPERATION

HEAT RECOVERY OPERATION = off all hours of all days of the
simulation

MINIMUM VENTILATION SCHEDULE = .15 for each hour of weekdays;
.05 for each hour of weekend
holidays and special days

MAXIMUM VENTILATION SCHEDULE = 1.0 for every hour of every day
SYSTEM ELECTRICAL DEMAND SCHEDULE = 1.0 for every hour of every day.

When equipment schedules are specified, up to 32 schedule entries are
permitted. For example, 32 different SYSTEM OPERATION schedules could be
input, or 10 SYSTEM OPERATION schedules, 10 EXHAUST FAN OPERATION schedules,
and 12 HUMIDIFIER OPERATION schedules could be provided.

When equipment schedules are specified for a particular component, each
part of the general input command form is optional. If parts are omitted, the
defaults are:
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sched name CONSTANT
datel = OIJAN
date2 = 31DEC
usni = 3920 F (2000C)
usn2 = -3280F (-2000C)

For example, specifying

RECOOL COIL OPERATION = SCHEDI;

is equivalent to specifying

RECOOL COIL OPERATION = SCHEDI, FROM OIJAN THRU 31DEC,
392 MAXIMUM TEMPERATURE, -328 MINIMUM
TEMPERATURE;

Equipment schedule parameters determine when the air-handling system com-
ponents will operate. If system operation is specified as constant, the fan
will operate throughout the simulation. Otherwise, its operation will be
determined by the system schedule and the zone loads; i.e., the system will be
on throughout the scheduled "on" period and off during the scheduled "off"
period. However, the system will run even during the "off" period if there is
a zone demand during any one hour. This schedule should, therefore,
correspond to the control schedule specified in the zone load calculation
phase. The fan operating mode and schedule can greatly affect the amount of
energy required to heat and cool outside air. The preheat, heating, and cool-
ing capacity schedules indicate the daily and seasonal period when these coils
are supplied with energy. For example, if chillers are shut off at night and
on weekends, the user should specify a cooling coil schedule which turns off
the cooling coil on nights and weekends. In this example, no cooling energy
will be used at night or on weekends even if the fan runs continuously or
comes on at night because a heating (or cooling) load occurs.

For TWO PIPE FAN COIL or TWO PIPE INDUCTION systems, the user must over-
ride the seasonal heating and cooling availability schedules with schedules
that do not overlap. This is because two-pipe systems cannot simultaneously
heat and cool.

DX Condensing Unit Parameters (6,84-90-93,95,179-187)

The DX CONDENSING UNIT PARAMETERS input block has been expanded to
include:

CONDENSING UNIT TYPE AIR COOLED (default)
WATER COOLED
EVAP COOLED
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Reports (94-102)

BLAST Version 3.0 will print as many as five summary reports directly
related to the results of an air-handling system simulation:

1. AIR HANDLING SYSTEM ENERGY USE SUMMARY lists the total and peak
demand for building and fan system consumption of electricity, gas, steam, hot
water, and chilled water. For design day simulations, this information is
reported hourly and daily; for weather tape simulations, this information is
reported monthly and annually. This report is automatically produced when a
system is simulated. Figure 9 shows a sample of this report for a design day
and Figure 10 shows an example for a weather period.

2. AIR HANDLING SYSTEM LOADS NOT MET SUMMARY lists the excess of demand
over capacity (where all demand is met, a zero or "NO UNMET LOADS FOR THIS
ZONE" is printed). Unmet zone loads are caused by (a) insufficient air flow,
(b) a deck temperature specified too low or high to deliver air hot or cold
enough to meet all loads, or (c) coils scheduled to be off when they should be
energized. This report prints the total and peak unmet load and the number of
hours of unmet load (hourly and daily) for design days; it also prints the
same information (monthly and annually) for weather simulations. This report
is automatically produced when a system is simulated. A sample of this report
is shown in Figure 11.

3. AIR HANDLING SYSTEM COMPONENT LOADS SUMMARY is produced only if
specifically requested under RUN CONTROL (COIL LOADS report). It lists energy
consumption and use statistics for all coils, humidifiers, and baseboard heat
(see Figure 12).

4. AIR HANDLING SYSTEM LOADS SUMMARY lists the total and peak heating
and cooling demands placed on the system by the building and the actual total
and pcak heating and cooling provided by the system. This report also pro-
duces an "energy budget" for the system and the building it serves. This
report is produced only if specified under RUN CONTROL (SYSTEM LOADS report).
A sample is shown in Figure 13.

5. AIR HANDLING SYSTEM DESCRIPTION report, produced only if requested
under RUN CONTROL (SYSTEM report), prints all input values for the fan system
description including values specifically input by the user or supplied as
defaults by the program. Users are cautioned that not all the variables
printed in this report will apply to any particular fan system. A sample is
shown in Figure 14.
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lable I

Other System Parameters Applicability

L C ,---- _J F-- 1 7 -Z

Other Sy',te Parameters Applicability ,D .-
. - L F- ¢D f clT_ F D. -- L

_j :5 , - 11: C) _ )
:L-D -- L_ : -. ,C ) D F- :

f\ ZE 'C 'C

LLJ - C- tC (-
INDICATES PARAMETER MAY _ ,

AFf [Cr SYSTEM 2 -. -

-1 Ac Q ) ><~-C C

SUPPLY FAN PRESSURL & EK ICIENCY "0 0 • - • • 0 • .,
RETURN [AN PRESSURE & EFFICIENCY o -

•

EXHAUST FAN PRESSURE & EFFICIENCY 0 oo 000

COLD DECK CONTROL/TEMPERATURE I - - .COLD DECK THROTTLING RANGE "••• '

COLD DECK CONTROL SCHEDULE 0 0 0 *
HEATING COIL ENERGY/CAPACITY 0 6 0 0 0 0

HOT DECK CONTROL/TEMPERATURE - - 0 0 .I.
HOT DECK THROTTLING RANGE "0 0
HOT LECK CONTROL SCHEDULE 0 •  6 0 l • • 0

MIXED AIR CONTROL 6 " 0 0 00000

oESIRED MIXED AIR TEMPERATURE 1 0 0 6 0 5 6

OUTSIDE AIR VOLUME 6 -  
S • 050

PREHEAT COIL LOCATION - . 0 0 0
PR -HEAT TEMPERATURE 0 0 0 O 0 * o s
PRLHE A[ LNERAY/CAPACITY 0 - 0 0
GAS BURNER Eli IC I ENCY 0 0 0 0 0 0 col

VAV MINIMUM AIR IRACT !ON
VAV VOLUME CONTROL '
fAN POWER COEFFICIENTS - 4
HUMIDI[ ILR TYPE 0 -" 0 4 _ 0 * J
HUM ID I STAT LOLA1 ION O 0 0 0 0 : ::.,
HUMIDISTAT SET POINT 0 * •  0 0
SYSTEM ELECTRICAl D[MAND O 0 0 0 0 4, 0 0 a

NOTES:
I. HOT DECK TEMPERATURE SETS UPPER LIMIT ON REHEAT OR HEATING COIl TLMP.

DUAL DECK IS THE SAME AS MULTIZONE IN BLAST; MULTI/ONE IS THE RECOGNIZED
NAME.
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OR

HUMIDIFIER

PREHEAT MIXING PREHEAT COOLING SUPPLY
COIL BOX C OIL COIL FAN

RE TURN
I FAN

RElI-RN AIR

"Fa' 3a!N

ZONE
EXHAUST AIR

RETURN AIR
HEAT GAIN ZN

ZONE
EXHAUST 

AIROT 

E Z N S

Figur- :.Four-pipc indu tiori SySttii.
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6 PLANT DESCRIPTION

Changes in the central plant description in BLAST Version 3.0 are the
result of added simulation and scheduling options. New simulations include
free cooling, direct drive, and air cooled chillers, evaporative and well-
water condensers, and direct cooling towers. Purchased steam has been added
as a utility option and process waste heat can now be specified as a heat
source for the plant. The equipment assignment and load scheduling options
have also been expanded. These program improvements required changes to eight
of 11 of BLAST's allowable central plant input blocks.

Equipment Selection (110-112)

The EQUIPMENT SELECTION input block has been completely revised to allow
greater user flexibility. If equipment is specified in the plant, the EQUIP-
MENT SELECTION input block must appear as the first input block in the plant
description.

The general syntax for EQUIPMENT SELECTION is:

EQUIPMENT SELECTION:
etypel WITH ctypel:

usnl of SIZE usn2 (usn3 AVAILABLE) WITH DRIVE OF SIZE usn4,

usn5 OF SIZE usn6 (usn7 AVAILABLE) WITH DRIVE OF SIZE usn8;
etype2 WITH ctype2:

END EQUIPMENT SELECTION

where:

etype is the equipment type from Table 2
ctype is the condenser type for each chiller specified and is one of:

COOLING TOWER (default)
EVAPORATIVE CONDENSER
WELL WATER CONDENSER

usnl is the number of pieces of equipment of etypel and size usn2
installed in plant.

usn3 is the number of units available (allows for standby units)
usn4 is the size of the drive unit for direct-drive chillers.

Up to six sizes of each equipment type may be specified; if different
sizes are used they should be entered in ascending order. If the number
available is omitted, it will default to the number installed. Only three
chiller types and three generator types may be specified in one simulation.

Sizes are specified in 1000 Btu/hr (or kW) except for solar collectors,
which are specified in square feet (or square meters), and hot and cold
storage tanks, which are specified in 1000 Btu (or kWh).
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An example EQUIPMENT SELECTION block for a plant containiiq two It,
kBtu/hr (32 kW) gas-fired boilers, a 150 and a 200 kBtu/hr (a 48 and a 64 0A)
reciprocating chiller (both served by a well-water condenser), and a 10C
kBtu/hr (32 kW) air-cooled chiller is shown below:

EQUIPMENT SELECTION:
BOILER:
2 of size 100;

RECIPROCATING CHILLEP WITH WELL WATER CONDENSER:
1 of size 150,
1 of size 200,

AIR COOLED CHILLER:
1 of size 100,

END EQUIPMENT SELECTION;

Table 2 lists allowable names for equipment types. BOILER is a fuel-
fired boiler and CHILLER is a hermetic centrifugal chiller; OPEN ChILLER t3 a
nonhermetic (open) motor-driven centrifugal chiller.

Equipment Assignment (7-8,112-120,136-137,140,;91)

The user may specify operating rules for allocating each type and sizL c-.
equipment to meet various heating, cooling, and electrical demands using the
EQUIPMENT ASSIGNMENT input block. If not specified, default rules will assign
equipment in a fashion designed to approach the best operatirng efficiency for
the plant.

First, BLAST decides which equipment types should be operated. BLAST
generally allocates the most efficient devices to meet demands. Thus, diesel
generators (if specified in the plant) are allocated before steam turbines (if
specified) which are allocated before gas turbines (if specified) to meet
electrical demands. Likewise, fuel boilers (if specified) are allocated
before electric boilers (if specified) to meet heating demands.

BLAST then determines the number of each size of the allocated equipment
types that must be operated to approach the best operating point for that
equipment type. The "best" operating point for each equipment type is speci-
fied using the PART LOAD RATIO's input block.

Users wishing to override all or some of the default operating rules in
BLAST Version 3.0 should use the EQUIPMENT ASSIGNMENT input block. The BLAST
Version 2.0 form of the EQUIPMENT ASSIGNMENT block is no longer valid and will
not be processed if it is input to BLAST Version 3.0. The general form of the
BLAST Version 3.0 EQUIPMENT ASSIGNMENT BLOCK is:
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EQUIPMENT ASSIGNMENT:
COOLING:

FROM cdatel THRU cdate2:
FOR LOAD = usnl USE cname I (a,b,c,d,e,f),

cname 2 (a,b,c,d,e,f),
cname 3 (a,b,c,d,e,f);

FOR LOAD = usn2 USE ...

FROM cdate3 THRU cdate4:

HEATING:
FROM hdatel THRU hdate2:

FOR LOAD = usnl USE bnamel (a,b,c,d,e,f),
bname2 (a,b,c,d,e,f);

FOR LOAD = usn2 USE ...

FROM hdate3 THRU hdate4:

ELECTRIC:
FROM edatel THRU edate2:

FOR LOAD = usnl USE gnamel (a,b,c,d,e,f),
gname2 (a,b,c,d,e,f),
gname3 (a,b,c,d,e,f);

FOR LOAD = usn2 USE ...

FROM edate3 THRU edate4:
END EQUIPMENT ASSIGNMENT;

where:
cdatel, hdatel, and edatel are of the form DDMMM, i.e., 15JAN, and are the

starting date of the block definition

cdate2, hdate2, and edate2 are of the form DDMMM, i.e., 15 JAN, and are the
ending date of the block definition

cnamel-3, bnamel-2, and gnamel-3 are the names of the chillers,
boilers, and generators specified in the
EQUIPMENT SELECTION input block

usnl, usn2... are the upper limits of the load range

(a,b,c,d,e,f) specifies the number of units of each size
which are allowed to operate for this
load range.
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kF L(AD 1) OL) JSE CHILLER (1,2),
OPEN CHILLER (0,0);

F I (M UIMAY IHRLJ 3UAUG:
FOR LOAD = IUM) USE CHILLER (0,0),

OPEN CHILLER (1,0);
FuR LOAD = 30UO USE CHILLER (0,0),

OPEN CHILLER (1,I),
F)P LOAD 000 USE CHILLER (0,0),

OPEN CHILLER (1,2),
FOR LOAD 5500 USE CHILLER (1,2),

OPEN CHILLER (1,?),

END EQUIPMENT ASSIGNMENT;

This input would assign equipment as follows:

1. For the period I September through 31 March, the open chillers would
not operate regardless of the load. All three of the hermetic chillers would
be operating to meet any cooling load.

2. For the period I May through 30 August, if the cooling load was 1000
kBtu/hr (318 kW) or less, one open chiller of size 1000 would be operating.
If the load was between 1000 and 3000 kBtu/hr (318 and 955 kW), then one open
chiller of size 1000 and one of size 2000 would be allowed to operate. If the
load was between 3000 and 5000 kBtu/hr (955 and 1519 kW), then one open
chiller of size 1000 and two open chillers of size 2000 would be operating.
If the load was above 5000 kBtu/hr (1591 kW), then all the chillers specified
in the equipment selection would be operating.

3. For the period I April through 30 April, the default equipment
assignment strategy would be used.

Part-Load Ratios (113-114,191)

The syntax for the PART LOAD RATIOS block is the same as that described
in the kLAST Version 2.0 Users Manual. Input is now accepted only for the
equipment types specified in the EQUIPMENT SELECTION block. The defaults for
the new equipment types are in Table 3.
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Schedule (114-115)

BLAST Version 3.0 expands the SCHEDULE input block to include specifica-

tion of domestic hot water demand, plant electrical demand, and availability
of process waste heat. The syntax for the hot water input is as follows:

HOT WATER = usnI, schednanm., FROM datel THRU date2 SUPPLIED BY
esource;

where:

usni = peak demand for hot water in 1O0 Btu/hr (or kW) (default = 0.0)
schedname = any previously defined schedule name from the library (def = CONSTANT)

datel = start date for this load (of form DDMMM, i.e., 15JAN) (def = OlJAN)
date2 = stop date for tIns load (of form DDMMM, i.e., 15JAN) (def = 31DEC)

esource = BOILER or ELFHTR:J.- FIILER (def = BOILER)

This command can be repeated up to 12 times.

The PLANT ELE(TRI{.AL command is used to describe a demand for electricity
in the plant whicr is riot otherwise accounted for. The syntax is:

PLANT ELELTRIAL DFMAND - usnI, schedname, FROM datel THRU date2;

where:
usnl = peak demand for electricity in 1000 Btu/hr (or kW) (default = 0.0)

schedname = any previously defined schedule name from the library (def = CONSTANT)
datel = start dat( for this load (of form DDMMM, i.e., 15JAN) (def = IJAN)
date2 = stop date for this loud (of form DOMMM, i.e., 15JAN) (def = 31DEC)

This command may be repeated up to 12 times.

The PROCESS WASTE HEAT command is used to describe the availability of
waste heat for use in the plant. The syntax is:

PROCESS WASTE HEAT = usnl, schedname, FROM datel THRU date2 AT
LEVEL usn2;

where:
usni = peak amount of waste heat available in 1000 Btu/hr (or kW) (default = 0.0)

schedname = any previously defined schedule name from the library (def = CONSTANT)
datel = start date for this load (of form DDMMM, i.e., 15JAN) (def = IJAN)
date2 = stop date for this load (of form DDMMM, i.e., 15JAN) (def = 31DEC)
usn2 = level number corresponding to the level of the waste energy available

(see Appendix G of the BLAST Version 2.0 Users Manual) (def = 5).

An example SCHEDULE block is:

SCHEDULE:
HOT WATER = 10, INTERMITTENT. FROM O1JAN THRU 31DEC;
HOT WATER = 100, FROM IOJUN THRU 20JUN;
PROCESS WASTE HEAT = 1000, CONSTANT, FROM 0IJUN THRU 31JUL,

AT LEVEL 3;
END SCHEDULE;
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pecial Parameters (115-120)

The syntax for SPECIAL PARAMETERS is unchang(d. The default values for
SPECIAL PARAMETERS added to the input of BLAST Versio, 3.0 are shown in Table
4. Table 5 shows which special parameters are normally associated with a par-
ticular equipment type.

The meaning and effect of each added special parameter is described
below. The defaults shoulo be studied carefully, since they may be appropri-
ate only for very conventional plants.

EBEFF Average efficiency of neat generation by the electric boiler.
Efficiency equals heat output/electrical input.
Units: dimensionless

FCICTRL Free cooling chiller control type. FCCTRL 1 1 allows the chiller
to work in the free cooling mode between the dates of FCON and
FCOFF. FCCTRL = 2 allows the chiller to work in the free cooling
mode if the outside air dry-bulb temperature is less than FCTEMP.
FCCTRL = 3 allows the chiller to work in the free cooling mode if
the outside air wet-bulb temperature is less than FCTEMP.
FCCTRL = 4 allows the chiller to work in the free cooling mode if
condenser water temperature entering the chiller is less than the
desired leaving chilled water temperature.
Units: dimensionless

FCOFF If FCCTRL = 1, the date the free cooling chiller switches from the
free cooling mode to the regular mode. The date is computed from
32 * MONTH + DAY. Thus FCOFF for 12 March is 32 * 3 + 12 = 108.
Units: dimensionless

FCON IF FCCTRL = 1, the date the free cooling chiller switches from the
regular mode to the free cooling chiller mode. The date is com-
puted from 32 * MONTH + DAY. Thus FCOFF for 12 March is 32 * 10 + 18 = 3ib.
Units: dimensionless

FCTEMP The free cooling chiller control temperature. If FCCTRL = 2,
FCTEMP will be compared with the outside air dry-bulb temperature.
If FCCTRL - 3, FCTEMP will be compared with the outside air
wet-bulb temperature.
Units: OF (°C)

PELDTWR The ratio of the direct cooling tower pump electrical energy required
to cooling load on the direct cooling tower.
Units: dimensionless

PELECND The ratio of the evaporative condenser p,,mD electrical energy required
to condenser load.
Units: dimensionless

PELWWC The ratio of well-water condenser pump electrical energy required
to condenser load.
Units: dimensionless
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RMXKWDC Maximum exhaust flow per unit capacity for diesel-driven chillers.
The parameter sets an upper limit on exhaust gas flow and therefore
exhaust gas heat recovery for diesel engines.
Units: lb/hour per kBtu/hr of capacity (kg/s per kW of capacity)

RMXKWGC Same as RMXKWDC, but applies to gas turbine-driven chillers.

RWCDB Ratio of condenser water flow rate to double-bundle chiller
capacity.
Units: lb/hr per kBtu/hr of capacity (kg/s per kW capacity)

RWCDC Same as RWCDB, but applies to diesel-driven chillers.

RWCFC Same as RWCDB, but applies to free cooling chillers.

RWCGC Same as RWCDB, but applies to gas turbine-driven chillers.

RWCHC Same as RWCDB, but applies to hermatic compression chillers.

RWCHP Same as RWCDB, but applies to heat pumps.

RWCOC Same as RWCDB, but applies to open chillers.

RWCRC Same as RWCDB, but applies to reciprocating chillers.

RWC1A Same as RWCDB, but applies to one-stage absorption chillers.

RWC2A Same as RWCDB, but applies to two-stage absorption chillers.

RWC2AE Same as RWCDB, but applies to two-stage absorption chiller
with economizer.

TDCTWR Minimum allowable temperature for water leaving the direct
cooling tower.
Units: OF (3C)

TEVAPC Same as TDCTWR but for evaporative condenser.

TWWC Same as TDCTWR but for well-water condenser.

BLAST Version 3.0 deletes the following inputs from SPECIAL PARAMETERS:

CPTYPE SR1A SR2A RWCC RWCA TWMAKE

If one of the above is input to BLAST Version 3.0, a warning message will
be issued and the input will be ignored.
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where:

Al, A2, and A3 are the parameters of the CAVFCM set

OCAP is the design free cooling chiller capacity operating
for that hour

TLOUL is the SPECIAL PARAMETER describing the leaving chilled
water temperature

TECW is the chiller temperature of the condenser water entering

the chiller

AVLCAP is the actual capacity available.

The actual cooling (FCCOOL) is determined by:

FCCOOL = minimum of ECOOL and AVLCAP

where:

ECCOL is the actual cooling load for that hour

The electrical consumption for the free cocling chiller in the free cool-
ing mode is computed by:

ELEC = B! + B2 * PLR + B3 
* PLR

2

B1' B2, and B3 are the parameters of the PWRFCM set

PL L = FCCOOL/AVLCAP

LLE( = electricity consumed

Parameters and Default Values (English Units Only)

EQUIPMENT PERFORMANCE PARAMETERS:
ADJTAC (95, 1.19, 44);
RCAVAC (1.006, -.019, .0022)
ADJEAC (3.158, -3.313, 1.154);
RPWRAC (.239, -.04045, .79545);

END;

The performance of the air-cooled chiller is determined by the parameters
listed above. These parameters are defined and used analogously to those for
the double-bundle chiller as described on pages 213 to 221 of the BLAST Ver-
sion 2.0 Users Manual, except for ADJTAC. The ADJTAC parameter set defines
tht T used in Eq G2Q of the BLAST Version 2.0 Users Manual as

T - (Tair - AI) /A2  - (Tcw - A3) [Eq 6]

t2
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where:

Tait ambient air dry bulb temperature

Tcw leavino chilled water temperature

AI, A , and A3 dre the parameters of the ADJTAC set
for the 3ir-cooled chiller

Parameters and Default Values (English Units Only)

EQUIPMENT PERFHRMANCE i-'APEIEPS:
ADJTDC (95, 1.19, 44);
RCAVDC (1.006, -.019, .U0022);
ADJEDC (3.158, -3.313, 1.154);

RPWRDC (.239, -.04045, .79545);
RELDC (.09755, .6318, -.4165);
RJACDC (.3922, -.4367, .27796);
RLUBDC (.0803, -.1371, .0803);
REXDC (.3144, -.!353, .09726)

TEXDC (1179.4, 60.0, 0.0);

UACD (.0308, .90, U.0);

END;

The diesel-driven chiller is an open centrifugal chiller ariven directly
by a diesel engine. The parameters ADJTDC, RCAVDC, ADJEDC, and RPWRDC are
used to describe the performance of the open chiller compresser unit. They
are defined analogously to those for the doubl a-bundle chiller on pages 213-
'21 of the BLAST Version 2.0 Users Manual, except that the power computed is
shaft power required, not electrical power required. The parameters RELDC,
P-TA-CC, RLUBDC, REXDC, TEXDC, and UACD are used to describe the performance of
the diesel engine and are defined analogously to those for the diesel engine
generator on pages 196 to 200 of the BLAST Version 2.0 Users Manual, except
that the output is shaft power, not electricity.

Parameters and Default Values (English Units Only)

EQUIPMENT PERFORMANCE PARAMETERS:
ADJTGC (95., 1.19, 44);
RCAVGC (1.006, -.019, .00022);
ADJEGC (3.158, -3.313, 1.154);
RPWRGC (.239, -.04045, .79545);
FULIGC (9.41, -9.40, 4.32);
FUL2GC (1.0044, -.0026, 0.0);
TEXIGC (917., 308., 80.)"
TEX2GC (1.006, .0018, 0.0);
I[,X (15.63, -. 0T'), -. 0002);
[L B6 (.223, -4., ."2(6);
.JAK( (ucl,, (1O, 0.0);

'6[)3
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The gas turbine-driven chiller is an open centrifugal chiller driver,
directly by a gas turbine. The parameters ADJ1GC, RCAVGC, ADEXL , ano kvkl),
are used to describe the performance of the open chiller compresser unit.
They are defined analogously to those for the double-bundle chiller on pdj(-.

213 to 221 of the BLAST Version 2.0 Users Manual, except that the power com-
puted is shaft power required, not electrical power required. Tht remainir(
parameters l-sted above describe the performance of the gas turbine and ar
defined analogously to those for the gas turbine generator on pages 2UL to uL
of the BLAST Version 2.0 Users Manual, except that the output is shaft powfr,
not electrical power.

Energy Cost (12-i 5

The ENERGY COST input block has been modified to accept PURCHA5ED STLJM
as a utility option. The default values for purchased steam energy cost arc
all zero. Thus, if a user wishes to use purchased steam as an energy source,
he must specify the ENERGY COST block for PURCHASED STEAM. The options dis-
cussed in the BLAST Version 2.0 Users Manual for other utilities also apply to
PURCHASED STEAM.

Reference Equipment Cost (125-12/)

The format of the REFERENCE EQUIPMENT COST input block has not changed.
The default values for the new equipment types are shown in Table 8.

Reports (Not in the BLAST Version 2.0 Users Manual)

A default PLANT LOADS NOT MET report has been added to BLAST Version 3.0.
This report summarizes the heating, cooling, and electrical demands which were
not met by the plant. Unmet plant loads result from undersized equipment or
bad equipment scheduling. An example of this report is shown in Figure 15.

An additional optional report has been added to the plant simulation
report capability. The report is obtained by specifying PLANT LOADS as a
REPORTS parameter in RUN CONTROL. An example of this report is shown in Fig-
ure 16.
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Table 3

Default Part-Load Ratio

Electrical Input to
!art-Lowd ',itios Nominal Capacity

Equipment Type Minimum Maximum t iu m Ratio

ELECTRIC BOILER 0.0 1.0 1.0 1.05
FREE COOLING CHILLER 0.10 1.05 0.65 0.2275
DIRECT COOLING TOWER 0.0 1.00 N/A 0.012
DIESEL DRIVEN CHILLER 0.10 1.05 0.65 0.25
GAS TURBINE DRIVEN CHILLER 0.02 1.05 0.60 0.25
AIR COOLED CHILLER 0.10 1.05 0.65 0.2275
EVAPORATIVE CONDENSER U.0 1.0 N/A 0.012
WELL WATER CONDENSER 0.0 1.0 N/A 0.012
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Table 5

Special Parameter Applicability

o 2 i-.; -,Z

W oz
SPECIAL U~

PARAMETER 0 83 a
AZMUTH

FCCTAL 0
FCOF
FCON
FCTEMP
FLOWAT
H FUELB *
HTXEF F

PIELCL
PELOTWA
PELECNO 0

PELTWFI0
PE LWC 0 0
PST EAM * 0*0 ..
PSTMTUR 0
RAVAHDO
RAVRHHP o
RP LASH
RHPLASH 6

RMX IWVC 0
RMX)KWO 0

XWGC

R WCOB

RWCFC
RWQC
R WCHC
AP.MHP 0
R WC oc
AWVCRC

RVOC2A S
RWC2AE
RWESTUR
SRATS
STEAM 0 * ***
TCOOL * 0 ** 0 eg ** a**0 0
TCVV
TOCTWR
TEVAPC 0
TILT S
ELEAVE
TM:NC
TM NH
TMWHP
TNKCAP

T NKTEM

T SATLR 0 * ***
TSTMTUA 0
TTO10IR
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Table 7

Equipment Performance Parameter Applicability

P Ri It
PERFORMANCE

ADJEAC 0i. ADJIDGADJIFC6
ADJIOC0

AD.MHP 0

ADJEIC 0

ADJISC

ADJTAC ............. I.. .. .......
ADJTDC . S

ADJTILC
ADJYPC

ADJTHP......

ADJT2C .0

ADJTX0

CAVjPM .
CAVLIA . . . .. . . . . .

OTPUPA . g ... 0

ILUSOC .

gQC0
PLJELIG .0
FUE L20

FIJIIOC 0
ILL20C 0

ww
PWRPCU S
RCAVAC 0 . . . . . .
XCAVO S
RCAVDC

RCAVPC
RCAV2C
RCAV3C

RE LD
pitLDC 0
IIINIA

R;UXO~C

RJACD
AACDC S

RLUSDC~WMAC . . . . . . .

"PWROC . . . . . .. . . . . .
INWRGC .

RPWRIc *...................
TIXO 0

STaRw 0

TUM C S

UACD 0

UACG .
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7 CONCLUSION

BLAST Version 3.0 can be used to model passive solar applications and to
analyze large-scale industrial facilities. Parameters users can study with
BLAST Version 3.0 include (1) interzone heat transfer and ventilation, (2)
movable insulation, (3) daylighting, (4) exact internal solar distribution,
(5) radiant temperature control, (6) exterior radiant interchange, (7) mechan-
ical ventilation, (8) process heat as heat source, (9) latent air-to-air heat
recovery, (10) water-cooled packaged systems, (11) induction unit systems,
(12) direct-drive chillers, and (13) purchased steam from utilities. BLAST
Version j.0 also offers the user a generalized report writer and several new
output report options not available from BLAST Version 2.0.

Although the simulation capabilities of BLAST Version 3.0 are expanded
over BLAST Version 2.0, users familiar with BLAST Version 2.0 can use Version
3.0 without modifying their approach or their BLAST input.
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APPENDIX A:

WEATHER TAPE CONVERSION INPUT DATA FOR WIF1 161-164)

For BLAST Version 3.0, the input card processor and the "bad data"
replacing routines have been rewritten. In addition, the user may modify Ver-
sion 2.0 weather files (WThRFLs) with new holiday schedules.

WIFE Commands

The commands for WIFE may appear in any order and are separated by commas

or semicolons. There are three ways to use the WIFE program:

1. To create a WTHRFL from an existing raw weather tape.

2. To modify an existing WTHRFL by replacing the existing holiday, spe-

cial, or daylight savings time period with a new one.

3. To generate reports of calendar, daily, monthly, and hourly data dur-
ing creation or modification, or as a stand-alone process.

Certain information is required during the creation process, e.g., tape
type, station number, requested run period, latitudes, and longitude. Addi-
tionally, the user may input calendar-type data and request reports. During
modification, only calendar data are changed on the existing WTHRFL; thus,
commands specifying tape type, latitude, etc. are ignored. If nnly reports
are being done from an existing WTHRFL, then input calendar data are ignored.

Report Commands

1. UNITS (METRIC): output units are expressed in SI units.

2. UNITS (ENGLISH): default output units are expressed in English units.

3. REPORT: a report is requested (one line per month).

4. DAILY (implies REPORT): a daily report is requested (I line per day).

5. CALENDAR: a calendar is produced showing months, days, holidays, spe-
cial days, and daylight savings time period.

6. HOURLY = single date: ar hourly report (I line per hour) is produced

for a specified date.

7. HOURLY = FROM single date THRU single date: an hourly report is pro-
duced for a specified period.
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Tape Generation/Modification Commands

1. TITLE = "title for output WTHRFL."

2. RUN FROM single date THRU single date: specifies run period for
run. Default = IJAN THRU 31DEC.

3. YEAR = year: year to be selected from raw data.

4. LATITUDE number: latitude of the data (-90 < lat < 90).

5. LONGITUDE number: longitude of the data (-360 < long < 360).

6. TIME ZONE = number: time zone (I to 24).

7. TAPE = (tape type, station #): specifies tape type and station
number.

8. Day type = single date: specifies special day type.

9. Day type = FROM single date THRU single date: specifies special day
period.

10. DEFAULTS: specifies default holidays, daylight savings period.

11. MODIFY: specifies attached existing WTHRFL to be modified.

Valid Tape Types

The station number in the following tape types specifies the WBAN number

supplied on that particular tape.

1. 1440,T1440: tape type is NOAA TDF-1440.

2. TRY: NOAA Test Reference Year (TRY).

3. TMY: NOAA Test Meteorological Year (TMY).

4. SOLMET: NOAA Solar Radiation (SOLMET).

5. 280,T28: * Solar Radiation 280 tapes.

6. OTHER:** User-defined tape.

* No 280 tapes can be used with TMY or SOLMET tapes.
*For OTHER types, contact the local vendor or the BLAST representative.
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W1

Valid Day Types*

HOLIDAY (HOL)
SPECIALI (SPI)
SPECIAL2 (SP2)
SPECIAL3 (SP3)
SPECIAL4 (S4
DAYLIGHT (DST): daylight savings time period.

Defaul t~s

Specifying DEFAULTS results in the following holidays and daylight say-
ings time p(:riod.

January I (or Friday preceding or Monday succeeding)
November 11 (or Friday preceding or Monday succeeding)
December 25 (or Friday preceding or Monday succeeding)
July 4 (or Friday preceding or Monday succeeding)
Third Monday in February
Last Monday in May
First Monday in September
Second Monday in October
Fourth Thursday in November

Last Sunday in April through last Sunday in October.

Dates

Date forms are used to specify run period, dates for holiday or special
day types, the daylight savings time period, and to select hourly report days.
Datcs can be specified in four ways:

1. Using a specific day and month, e.g., IJAN or IJANUARY

2. Using only numbers, e.g., 1/2 (February ist).

3. Specifying a count of a specific day, e.g., "2ND TUES IN APR or 2ND
TUESDAY IN APRIL," meaning the second Tuesday in April.

4. Specifying by position, e.g., "LAST SUN IN APR or FINAL SUNDAY OF
APRIL," meaning the last Sunday in April.

items enclosed in parentheses denote valid abbreviations.
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Hol iday, Special Day Types,_ or Hourly Reports

The user enters holiday, special day types, or hourly report requests as:

request single date

or

request FROM single date THRU single date

For example:

HOLIDAY = 3RD MONDAY IN FEBRUARY,
SPLCIALI - FROM I AUG THRU 15 AUG,

DS1 z FROM LAST SUN IN APR THRU LAST SUN IN OCT,
HOURLY = FROM LAST SUN IN APR THRU 5 MAY,

Run Period

For the run period (used in creating a new WTHRFL), only simple dates are
allowed. For example-

RUN = FROM IJAN THRU 31DEC,
RUN = FROM 31OCT THRU 31MAR

WIFE COMMANDS and Allowable Abbreviations

UNITS UNIT
ENGLISH ENG
.ETRIC MET

REPORT REP,SUMMARY
DAILY DAY,DETAILS
CALENDAR CAL ,CALNDR
HOURLY HR
F ROM
THRU
TITLE TIT
R UN
YEAR YR
LATITUDE LAI
LONGITUDE LONG
TIME ZONE TIME, TIM, TIME ZONES

TAPE TAP
DAYLIGHT DST
HOLIDAY HOL
SPLCIALI SPI
SPECIAL? SP2
SPEC IAL3 SP3
SPECIAL4 SP4
DEFAULTS DEF, DFLTS
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MODIFY MUD
JANUARY iAN
FEBRUARY tt
MARCH MAP
,"PRIL AP
MAY IY

UNF
11 L Y ,

-j P F[E P[ P

N( I! MrT , k N
N' ', PC? DE

MUNUAY MoN

IEDNE[AY ED

THURSULAV THU
FR'DAY FRI
SAIURDAY ',AT
LAoT INAL

BLAST Version 5.O changes the example shown in the BLAST Version 2.L
Users Manual (Appendix A) as follows:

TiTLE " '**MY** FCRT W(Ipj r, LXA ",
LAT 2. U, LONG /. , TIME =  6,
TAPE (TMY, 059?7), YEAR - 19j7 Q

,

RUN = IM 1 J.AN THRtP TI DlE,
R P(Ep D iI Y DE I' oN' :M TRI,

o ront ro ( , q

The raI data weather tate -s lo al file WDA1A. The 280 serics solar tape
is SDATA. ,xistiiq WTHR- s ar( locil tiles OLWTHR. Output is written to
lo al file NTHPF[L. Thus, the control card sequence is

Job Card --

-- Account Card --

GET WDATA for tape generation

GE T SDATA
GET r)1THP for reporting, modifying
GT
av T H R

Save WTeRF V
FUR Lard

'W FE Input
KJ : .ard



1. A typical weather file generation run with special data period, hourly
reports using a SOMET raw data tape:

-- Job Card --
-- Account ccrd --
-- get WDATA

get WIFE
WIFE, INPUT, OUTPUT.
-- Save WTHRFL
EOR Card
TITLE = "* SOLMET ** F0, IWORIH, TEXAS",
LAT = 32.75, LONG = 97.3-, TIME = 6,
TAPE = (SOLMET, 03927), YEAR - 1970,
RUN = FROM 1 JAN THRU 31 DEC, REPORT,
DAILY, UNITS (ENGLISH), DEFAULTS,
SPECIALI = FROM 1ST SUNDAY IN AUGUST

THRU 3RD SUNDAY IN AUGUST,
CALENDAR, HOURLY = FROM 1 JAN THRU 5 JAN,
HOURLY = FROM LAST SUNDAY IN JUNE THRU

IST SUNDAY IN JULY,
EOI Card

2. A typical weather file modification run with some reporting:

-- Job Card --
-- Account Card --
-- get OLWTHR -- weather file to modify

get WIFE --
WIFE, INPUIT, OUTPUT.
-- Cave WTHRFL
EOR Card
REPORT, DAILY, UNITS (LNGLISH), OEFAULIC,
MODIFY, SPECIALI = FROM I APR THRU 15 APR,
SPECIAL2 = 13 MAR, CALENDAR,
HOURLY = FROM 1 JAN THRU 5 JAN,
E0I Card

J. A typical weather file report generation run:

-- Job card --
-- Account card --

-- get OLWTHR --
- get WIFE --

WIFE, INPUT, OUTPUT. --

EOR Card
REPORT, DAILY, UNITS (ENGLVH),
HOURLY - FROM 1ST TUESDAY IN CEP

THRIJ 14 SEP,
[01 (drd.
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APPL ND1 X 3:

i<E RAI T.ON O)F THE 1BLA ST REPORT WkR1ER SYSTEM (Not in the BLAST Version .L
Users Manual)

1 he PLA? kI [ r 'Write) system allows the user to create additional out-
o ,t reports using the results of a ,LA',T simulation. The system has two pro-
qg-am modules and uses four BLVIl-qenerated files. The functions of the two
cain program modules arc:

1. O.LAT PRport Fi e Generator. During execution of the BLAST program,
this modult- -illows the use- te select specifi: output variables from the
b i dinI lods, sv str-ms, and lIants segments of the program to be written to
thr e LLAST rcport file during th; BLAST simulation. The BLAST report file will
Litai the Ijsr-spe(ifieo information for each design day simulated and the
user-specified portion of the weather year simulation.

2. BLAST Report Writer: This program module uses any subset of the
BLAST Report Filt, (RPTFLE), the PLAST-generated building loads file (BLDFL),
the BLAST-generate.d air-hardler loads file (AHLDFL), and the BLAST weather
file (WTHPFi to te nat( detailed, user-specified output reports. The BLAST
Report Writer peugran module is a stand-alone program which includes an input
processor, a,, set 0, routines for ac(.essing the information on the BLAST-
generated data file,,, and routines which produce a set of general reports.
The PLAST Report 6riter Cdn he easily modified to include other user-defined

output reports.

Bk-LAST Report File Gererator

Thc 1,1BAT Report File en rator allows the user to select (from a
soecific list of allowable varibles) the desired variables to be output
hourly to the PLAST report file. These variables are selected during input
oroce:ssing by placing a sprcial statement in the desired simulation input sec-
tion. [luring input processino, the usur may also request a reporting interval
within a weather tape simulation report records are created for all design
days) .

tiesired variabl s for each of the three subprograms (loads, systems, and
plants) will he selected by number from a list of all allowable variables for
that siubprogram. An example (f the synt., for using the BLAST Report File
(Generator i , H iqure i1.

ri ,ample above, tre ust r would create a BLAST report file contain-
ing th(, -,;p ifi(d data for ea(h subprogram for the two specified design days
and the period 1 May through Iuly. if the user does not specify a desir(c
r(.por't interval, the def(Jult is the entire simulation period. The desired
reo Dort vanilten must hi spe ified for each zone, system, and plant for which
da t.i jr , de.si r.',



BLAST Report File

The BLAST Report File is a random access file (on local file RPTFLE).
The size of the file will vary depending on the number of days selected and
the number of subprograms selecting report variables. However, orbecause this
file can easily grow larger than either the BLDFL or AHLDFL, users with res-
trictive system limits in file size must exercise caution.

An additional program allows the user to estimate the size of his RPTFLE,
BLDFL, and AHLDFL. This program is completely interactive and prompts the
user with questions. To access this program, the local support representative
should be contacted.

BLAST Syntax Codes

The allowable variable code numbers with descriptions, suggested output
formats, units of variables and general report "short names" on the RPTFLE are
shown in Figure B2. (Also see glossary P 109.) These are the codes used in
the input of the zones, systems, or plants in the statement "REPORT VARIABLES

(codel, code2, ... );."

BLAST Report Writer

The BLAST Report Writer contains an input processor for a user's input
and a library of subprograms capable of reading the RPTFLE, BLDFL, AHLDFL, and
WTHRFL. Weather data for each design day are in the BLDFL, AHLDFL, or RPTFLE.

The command language for the BLAST Report Writer is in the style of the
BLAST input language. First, the report syntax is checked for errors, then
the report is generated. Multiple reports may be requested in a single report,
writing run. And, as in the BLAST language, a "**" will denote a comment
line. If only a syntax check is desired, the user may execute the REport
Writer with no files attached (e.g., no RPTFLE, WTHRFL, etc.).

The BLAST Report Writer allows the user to request variables from any or
all of the BLAST-generated files listed above. Some general reports are pro-
vided to list user-specified variables.

The BLAST Report Writer has been structured to allow the user to create
his own reports, if desired.

BLAST Report Writer 'nand Language

The BLAST Report Ariter command language allo%s the user to access items
from the BLAST-generated files. It also allows the user to select output
units conversion, specify reporting period, frequency of reporting, and local
title. These specifications are stored in program common areas until the
actual report module is invoked. Each report module uses these settings to
produce output reports.
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The general form to invoke a report spccification is the statement:

BEGIN REPOR! (user-suppl ied report rumbtr)

ano is terminated by:

END RF PORl

Several standarc reports are suppi id with the BLAsT Report Wri tee ind
more can bF added c, nec( sory. The report numbers and descriptions for the
standard reports ire shown ir Figure BZ. Examples of each report are shown on
p n: to I

Outputs in fnglj,, ur:t , specifed by thc statemi-rt:

6NITL ENGLISH (( f uful t)

nutputs for System Iriternational (sI) units are specified by the state-
ment:

UNITS NIL I( or
UNITS SI

The user can specify up to ten 8(j-charactcye lines for a local title for
the report by typing the statement:

t ILE = "string of charocters."

The user specifies one or more of the following to select the environ-
ments for the reports:

*I N ALL f NV 1 RONMLKSN't

iflplies all design days and dt 1east some woather days as dOternl ined by th(
time poriod spo, ifi( 0tion.

RI1N DESIGN DAYS

implies only the design days will be used to create the reports.

MIN - date or RUN - FRUM date THRII date

selects a time period for the report; dates are input by specifying a ddoy

and month. For example:

RUN 2/4 selects April 2.
RUN FROM ?APPIL HRU 3NMAY selects April 2 through May 3.
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If no time period is specified, the default dates are the most restricted
time span from the files needed for the report (i.e., all simulation days or
ill report days on RPTFLE, whichever is less). Specific design days may also
be selected as

RUN = design day name 1, design day name 2;

(Note that the "," and ";" are required punctuation.) Thus, the user can
sole t any sample of the environments on the files he wishes. For example,
specifying:

RUN = ALL ENVIRONMENTS
RUN = FROM 2APR THRU 4APR

displays the user-specified information (variable values) for all the design
days and the weather period 2 to 4 April. The final results depend, of
Course, on the actual report module. The results of specifying the various
RUN statements are shown in Figure B4.

The preceding commands provide the user with "specific" reports, i.e.,
reports 5 through 9 in Figure B3. Specific reports may allow the user little
or no flexibility in choosing the information placed in the report. For exam-
ple, report 9 (the weather report) places different information on an hourly
report than on a daily report. However, a surface vertices report (report 8)
will allow the user to select only certain zones to be reported (see syntax
below).

General reports, on the other hand, allow the user much flexibility in
reported information. The preceding commands are still sufficient to obtain a
report, but only the first 11 variables (any RPTFLE variables followed by
BLDFL or AHLDFL variables in numerical code order) will be displayed.

The actual time period may be restricted depending on the requested

report, requested variables, and attached applicable files.

Frequency of reporting is specified by:

HOURLY -- Each hour's value is displayed
DAILY -- A daily average, sum, minimum, and maximum

are displayed
MONTHLY -- A monthly average, sum, minimum, and maximum

are displayed
YEARLY -- Average, sum, minimum, and maximum are displayed

for the user's specified weathet period.

For each general report, a summary at the next level of frequency will also be
displayed. Thus, if the user selects an HOURLY report, he will also see one
unit of DAILY information for a summary (six actual lines). For general
reports I through 4 averages, sums, minimum, and maximum are all displayed
regardless of variables. For the weather report 9, averages and sums are
displayed for appropriate variables.

The preceding commands are sufficient to provide the user with a report
for all the sections and all variables applicable to his report. However, for
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the general reports orly thr titst II variables can be displayed. Thus, it
the user inputs:

BEGIN RLPOR! (I)
UNITS - IN.JL 1

RC - AL , > F, NMEhY7-

TITL "MY 7ZNL kd.PI
L [P RLPOki

he wl1 receive a general zon( report for all zones on the file for the first
11 variables (if more than 11 are available on the attached files) for all the
design days and for the report file simulation period.

Much flexibility for selecting both simulation s(ctions and report vari-
,,b s has been allownd in the ' ommand language. The actual simulation sec-
tions (zone , system, olant, zons served by systems, environments) and rcpcrt
variables displayed will be limited by (1) the actual report module and (2)
whether the information is available on the attached BLAST-generated files.
For example, if the user requests general report I, he is limited to request-
ing (1) the zone variables specified in the ZONE input section of the BLASI
run and (2) the variables on the BLDFL. However, the user need not display
all the possible sections that may be stored on the RPTFLE. BLDFL, or AHLDFL.
For example, variables for zones t, 2, 3, 4 may be stored on both the BLDFL
and RPTFLE, but the user may only wish to see variables for zones I and 4.
The user would then input the statement:

FOR ZONES = (I, 4) REPORT

Additionally, the user may not wish to see all of the available vari-
ables. For example, the user may have stored zonc variables I through 14 (see
Pigure P?) and may only wish to see variables -, 7', and 12. To do this, the
user inputs:

I P 'ON[, (1,4) REPORT VARIABLES (3,7,12);

Note that the rf port variable codes arc identical to the BLASI input codes
shown in Figurel B?.

The user may also access report variables from the BLAST-generated loads
filr, (BLDfL or AHLDFL). The codes for requesting these variables are shown in
Fiqurc 05. For example,

FOR ZONE' S - (1,4), REPORT VARIABLES = (3,7,10UI,1002)

In general, each selection of simulation sections or report variables may
be qualified by a list of desired sections. Allowable section names are
7 ZONES, SYSTEMS, PLANT(,, ENVIRONMENTS. Thus, in general this statement is:

FOR section name [- ((, , , (SERVED BY SYSTEMSI**
REPORT (VARIABLES) [ (,, )*.
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where:

* is optional, if omitted implies all

** is only applicable for selecting "system serving zone variables."

For example:

FOR SYSTEMS = (72), REPORT

selects all stored system variables for SYSTEM 72.

FOR ZONES = (1,2,3) SERVED BY SYSTEMS, REPORT VARIABLES - (7,12)

selects system serving zone variables 7 and 12 for zones 1, 2, and 3.

FOR PLANTS = (101,102,103), REPORT

selects REPORT all stored variables for plants 101, 102, and 103.

Examples

A BLAST run has been executed saving the RPTFLE, BLDFL, and AHLDFL. The
environments consist of two design days (COLUMBIA SUMMER, COLUMBIA WINTER) and
a weather period of 10 April through 20 June of which 15 April through 19 June
was saved on the RPTFLE.

To show the content of the various files, the user may input:

BEGIN REPORT 7
UNITS = ENGLISH

END REPORT

and would receive the output shown in Figure B6.

Knowing the content of the files (either as shown before or from the
BLAST run), the user might then request:

BEGIN REPORT 1
UNITS = ENGLISH
TITLE = "SAMPLE ZONE REPORT"
RUN = ALL ENVIRONMENTS
FOR ZONES = 2,3,4 REPORT

MONTHLY

END REPORT

and would receive the output shown in Figure B7.

As can be seen from the printed outputs, the user input commands are
echoed on the printed output. Should an error occur in the user's syntax, only
the report request containing the error would be omitted. Syntax scanning and
output reporting would continue until the end of the user's input deck.

The examples in Figure B8 illustrate various combinations of inputs and
resultant reports.
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BREGIN INPUT;

RUN '-CNTROL ...

i t~~'R DJF.CTr. .,

DC ION DY' ' .',"N'R, WINTER;
'!lutR ,iii ov ' K;IAI' TtRII 3I DEC;
R t'Q " E 11.E t, : K :'-Y,' H T R11 3 1J UL;

BEG, N I 1 .71 I - '.C. I PION;

OR IGIN ...

P[' 0I'E ,CON '.;NT
f i 10, o : f; to select

F :i<T R VA fIAJLFS - ( , 7, 11, 3); ZONE

....I) ON ; variables
L: 1 .Nt I .. Ic "C SI TION,

F'tIY IAN S I, N 1.. MLS( PTION;

O' A' NKAOFDUNIT 'Yi'1I " AIN SYS" SERVING ZONE 1;

to !;elect
ZONE

RE E'DN'T ,ARiABIA . (1, 3, 7, 11); SERVED BY
EN, ZONE ; SY ST Em
OTI~i-:P. S' 5': i v F'~AI::K[ S: valiables

to select

RE ,RT VA r\ .~q 1 , 16, 4); SYSTEM
END ( . SY'.1 PARA.',ETERS; varinblea

",,T) Y' 'TFM ;SN D NY ,

ENl NS 1' . '551 P1'1G N

PI:\ iT I "" p!,,, ' "'".. : 1k,ll'G SYSTEM. 1:
0 l P ''I If P 1 I iT I 5;

FN!) 1" .f?:] ' V [ (: I !N

OTiDLS l'iANl DASA. . II'RD:

to select
REPORT VARIABLES = (6, 8, it, 1, 3); PLANr
END ; variables
END PLANT;
ENIO CENTRAL. [C,/AT DESCRIPTION;
END INPUT;

Figure B1, BLAST Report File Generator syntax.
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ZONE p FPORT VARIA91LES .....
C r )nE DE3CPIPTI fI FORMAT EPFLF UNITS

1 SLIFACE VERTICES-

? NUMBER OF OCCUPANTS I 2)

3 CrNVECTED HEAT GAI' F W'l P F Pjt FI 1 3 I3 H
Q A 01 aT F 

)  
-F AT fl. A I. Pu'M  P F_0L (E I K -

LATENT -Ea T -,A) T N :E -t- (F I ,
FtEcTPIC r -' )f L C (F I I

V6D'IATED ~A T _,A 1. F DCtI F.ICT I (

Q vISIBLE HEAT G'-1)' FFOM] LI' TS -171 5C (IH

I F TIJRN4 A IPr, 0A I Flrl L I';HT'; (FI1 13) KA
II ELECTRIr DEMA' F) M LF - : ,E I I Pff T 7 r11 ) KVH

12 CFN.ECTED HFAT ;Al'4 F PUM CL rP IC GIIIP ET F 1 3 w t
I P A{)1A T E P ,F T (, A I , rFO'l E L F T "TL I P~ DIF T fE11 3 khm

I. LATFNT HEAT GAAI FPf' F LFCTE TC E(, IPM N T FIt13 9-H

IS GAS OEmaND r)hpnm GA EqtlIP E T ( I I.I KAM
I' CUj'.vECTEO FAT A 1 r F l , A; Er,IP E'IT E1i 3) AH
17 PA. GIATEn -FATr, AI r Q I" r, A S , tIIP- NT EI1 3 ) .H

IA LATENT HEAT GAIA' F'P " -,45 F IIp PME.T EI1 3) XNH

19 CONVECTEDF A E T ;AIU F.'" 'IT-F i;I P'jENT E II 3) K 0H
2n PADIATED HEaT l, I A ari rlThF Q jIIPk'F jT .3) X.H
21 LATENT HEAT r.AI Fr )m 0 TH P i 'IP 1FNT I .3 K AH
2? CONVECTE0 RASEHQAPO '-FAT L)A[, E I.3) KNH

23 RADIATED SA3EOOARC) HFAT LAO (E I.3)

2a klEAN RADIANT TE'APEPATIJPF (Fl1,2) CENTIGRADE
25 TOTAL SOLAR GAIN (EII,3) w
Pb AMOUNT OF SOLAR GAIN IN rnWAPP IEl.) WwH
27 AkOUNT OF 30LAP GATN I' tIf (11,.3 9wa

Figure B2. BLAST syntax codes.

88



1,STF. REPOULT vAPIAHLES.....

r F DFSCQIPTIf)" F nPRAT PEPFLE UNITS

F PT I' N , I T .FPF Al f P " NG (CIL (rI I CENTIGRADE

PF 11 PF 0 CtL 'NE CO)L rl. ~ ''TG ~ '
LF A I*. I rU' I ITY i A TI " r G L I N. CO IL .

- A'' N AS Fi_,'0 -A TF T 0 (I' L I W ( f L A) 0~ ~ G SE C
T- TTAL L.,Afl ;H C )D L 11, L1! I I * 3) X t

FNTFRIN , PIR TEvPFP AT LiE FFR HFATIN6 E (IL FII. ) CENTIGRADE

LEAVI4G AIP TFmPEQATr:P FOR lEATIN(, CGIL Iril.?) CENTIGRADE
LEAVING AlA I . r, I TY DA T IEUATIN6 OIL femTI)

IV AIR ASS FLC, . ATf j V ; EATT'J1r COIL FI1.3) Kr,/SEC

I1 T[TAL L'IAD C, FATIIU, :',C EI 3) K mH
P MIXED AIR FEMPERATUR& rI1.2) CENTIGRADE

13 mIXED AiR HUMIDITY QATII (FlIU)

iQ DESIRED MIXED AIR TEMPFPATIPE c1 1.2) CENTIGRADE

15 FRACTION OIF MIXED Alp FRnt4U IJTSIPE AIR (F11.2)
I6 LEAVING HUMIDITY RATIO FROM MUMItIFIER (FlI.u)
17 TOTAL LOAD ON HUMIDIFIER (E1I.3) K-H
I I ATER ADDED 9Y U4MIDIFIER (Fl2) M**3
19 ELECTRIC DEMAND OF DX CONDENSING ':NIT (EII.3) KWH

20 ELECTRIC DEMAND OF HEAT RECOVERY D)EVICE (Eli.3) KyH
21 MEAT RECOVERED FROM RELIEF Alp (FII.3) KAH

22 TOTAL LOAD ON PREHEAT COIL (E1I.3) KWH

23 SUPPLY FAN POWER (EII.3) Kww

24 RETURN FAN POWER (E11.3) KmH
25 EXHAUST FAN POWER (E11.3) KWH

2h TOTAL SUPPLY AIR MASS FLOm RATE (EII .3) KG/SEC
27 TOTAL RETURN AIR MASS FLO.v RATE (EI.3) KG/SEC

28 TOTAL EXHAUST AIR MASS FLlW RATE (E11.3) KG/SEC

29 TOTAL RETURN AIR HUMIDITY RATIO (Fi1.4)
3) TrITAL RETURN AIR TEMPERATUPE (F|I,2) CENTIGRADE

Z j, IN SYSTEM REP(IPT VARIABLES .....

CIF DFSCPPTI
l )'

J FnPAT RFPFLE UNITS

1 THERMOSTAT A 9E f)AP' FA" r' M. (EI 13) KnH

R REHEAT COIL/FAN crLITL FATI'liG :)F AND (E 1.3) KOH

3 PFCOOL COIL/FAN COIL CfLL Ir 'F "A Pin (Elt.3) K"H

ZONE HEATING LoAn NOT vET (Fi1 .3) KH

5 ZONE COOLING LOAD 'cOT -PT (E11.3) w*H

6 DESIRED SUPPLY AIR TEPEPAT
,,
AF (FII1) CENTIGRADE

7 PETURN AIR TEMPERATURE (F 1.2) CENTIGRADE

A RETURN AIR HUMIDITY PATIO FIl.Q)

q SUPPLY AIR MASS FLOA PATE (Ei1.3) XG/SEC

10 RETURN AIR MASS FLOw RATE (EII.3) KG/SEC

if EXHAUST AIR MAS3 FLOW PATE (Ell.3) KG/SEC

12 FINAL HUMIDITY PATIO (FIt .)

Figure B2. (Cont'd).
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PLANT REPORT VARIABLES.....

CODE DESCRIPTION FORMAT REPFLE UNITS

I HEATING DEMAND FROM ALL FAN SYSTEMS (Et .3) KWH
2 COI.lING DEMAND FROM ALL FAN SYSTEMS (EII.3) KWH
3 ELECTRIC DEMAND FROM ALL FAN SYSTEMS (FII.3) KWH
4 FUEL DEMAND FROM ALL FAN SYSTEMS (E11.3) KWH
S TOTAL HEAT DEMAND (Fi.3) KWH
6 TOTAL COOLING DEMANID CEl1.3) KWH7 TOTAL ELECTRIC DEMAND (EIl.1) KWH

B TOTAL FUEL DEMAND (Eli.3) KWH
9 TOTAL HEAT RECOVERED BY PLANT (F11.3) KWH

10 RECOVERABLE HEAT wASTED BY PLANT (Ell.3) KWH
It HEAT AVAILABLE FOR STORAGE (Elt.s) K"H
12 HEAT ACTUALLY STORED AS AND/OR COLD (ElI.3) KWH
13 GAS TURBINE EXHAUST HEAT RECOVERABLE (EII.3) KWH
14 DIESEL EXHAUST HEAT RECOVERABLE (E1I.3) KAH
IS GAS TURBINE LURE HEAT RECOVERABLE (E11.3) KWH
th DIESEL LUBE HEAT RECOVERABLE (FII,3) KWH
17 DIESEL JACKET HEAT CECOVERABLE (EI1.3) KWH
18 STEAM TURBINE HEAT RECOVERABLE (FI1.3) KWH
19 EXTRACTION STEAM TURBINE HEAT RECOVERABLE (Eli.3) KwH
20 GAS TURBINE CHILLER EXHAUST HEAT RECOVERABLE (EII.3) KWH
21 DIESEL CHILLER EXHAUST HEAT RECOVERABLE (ElI.3) KWH
22 GAS TURBINE CHILLER LUBE HEAT RECOVERABLE (Eli.3) KWH
23 DIESEL CHILLER LUBE HEAT RECOVERABLE (EII.3) KWH
24 DIESEL CHILLER JACKET HEAT RECOVERABLE (EIl.3) KWH
2S STEAM TURBINE CHILLER HT (FII.3) KWH
26 EXTRACTION STEAM TURBINE CHILLER HEAT RECOVERABLE (EII.3) KWH
27 DOUBLE BUNDLE CHILLER HEAT RECOVERABLE (Eli.3) KWH
28 RECOVERABLE HEAT WASTED BY DOUBLE BUNDLE CHILLER (Ell.3) KWH
29 HEAT PUMP HEAT RECOVERABLE (Ell.3) KWH
30 RECOVERABLE HEAT WASTED BY HEAT PUMP (Eli.3) KWH
31 CHILLED WATER PUMP POWER (Eli.3) KWH
32 HOT WATER PUMP POWER (Ell.3) KWH
33 SOLAR PUMP POWER (Eli.3) KWH
34 TOTAL COLLECTABLE SOLAR ENERGY (Fi.3) KWH
35 SOLAR ENERGY WASTED (Eli.3) KWH
3b TANK TEMPERATURE (FI.2) CENTIGRADE
37 SOLAR FOR COOLING (El.3) KWH
38 SOLAR FOR HEATING (FIt.3) KWH
39 SOLAR FOR DOMESTIC HOT WATER (Eli.3) KWH
40 SOLAR FOR FALSE LOADING HEAT PUMP (FII,3) KWH

42 GAS DOMESTIC HOT WATER DEMAND (FIt.3) KWH
43 ELECTRIC DOMESTIC HOT WATER DEMAND (EII.3) KWH

44 COOLING TOWER ENTERING WATER TEMPERATURE (FII.?) CENTIGRADE
45 COOLING TOWER LEAVING WATER TFMPFRATURE (FIt.2) CENTIGRADE
46 COOLING TOWER CONDENSER WATER FLOW RATE (El.3) KG/SEC
47 EVAPORATIVE CONDENSER ENTERING wATER TEMPERATURE (FII.2) CENTIGRADE
4A EVAPORATIVE CONDENSER LEAVING WATER TEMPERATURE (FI.?) CENTIGRADE
49 EVAPORATIVE CONDENSER WATER FLOW RATE (EII.3) KG/SEC
50 WELL WATER CONDENSER LEAVING wATER TEMPERATURE (Fi1t.) CENTIGRADE
51 WELL WATER CONDENSER FLOW RATE (Fl. 1) KG/SEC

52 EQUIPMENT OPERATING CAPACITY (EI1.3) KWH
53 DEMAND ON EQUIPMENT TYPES (ft.1) Kww
54 LOAD MET BY EQUIPMENT TYPES (Fll.1) Kwm
55 ELECTRIC POWER CONSUMED MY EQUIPMENT TYPES (F11.3) KWH
56 FUEL CONSUMED BY EQUIPMENT TYPES (fll1.) KWH
57 NUMBER OF EACH SIZE OF EQUIPMENT OPERATING (FII.)n

Figure B2. (Cont'd).
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Report Number Description Files Used

1 Zone Variable Report RPTFLE, BLDFL

2 System Variable Report RPTFLE, AHLDFL

3 Plant Variable Report RPTFLE

4 Zones Served By System Variable RPTFLE, AIILDFL

Report

5 Plant Equipment Report RPTFLE

6 Zone Peak Report BLDFI.

7 Content Report All attached
files

8 Surface Vertices Retort RPTFLE, BLDFL

9 Weather Report BLDFL or AHLDFL

and/or WTHRFL

Figure B3. Supplied numbers and description.

Run Sccification Outline

Run = ALL ENVIRONMENTS All design days and
default time period.

Run = ALL ENVIRONMENTS All design days and

Run = <DAE> specified time period.

OR

Run = ALL ENVIRONMENTS
Run = FROM <DATE> thru <DATE>

Run = Design Days All design days; no

weather days.

Run - <DATE> No design days;

OR specified time period.

Run = FROM <DATE> thru <DATE>

No Run specification No design days;
default time period.

Figure B4. Results of specifying various RUN statements.
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ZONE (ILDFL) REPORT VARIABLES

CODE SHORT NAME DESCRIPTION FORMAT DLBFL UNITS

1001 ZNSENHTLD ZONE SENSIBLE HrATING LOAD (E11.3) KUH

1002 ZNSENCLLD ZONE SENSIBLE COOLING LOAD (EI1.3) KUH
1003 ZNLATLD ZONE LATENT LOAD (E11.3) KUH
1004 ZNRAIPHTL ZONE RETURN AIR HEATING LOAD (E11.3) KWH

1005 ZNBASEHTL ZONE BASEBOARD HEATING LOAD (E11.3) KUH
1006 ZHELECLD ZONE ELECTRICAL LOAD (E11.3) KUH
1007 ZNHCASLD ZONE GAS LOAD (E11.3) KUH
1008 ZNINFIL ZONE INFILTRATION (MASS FLOU RATE) (E1I.3) KG/SEC
1009 ZONE TEMP ZONE TEMPERATURE (F11.2) CENTIGRADE
1010 ATTIC TEMP ATTIC TEMPERATURE (FI1.2) CENTIGRADE
1011 CRAWL TEMP CRAWL SPACE TEMPERATURE (FII.2) CENTIGRADE

STSTEM (AHLDFL) REPORT VARIABLES

CODE SHORT NAME DESCRIPTION FORMAT AHLDFL UNITS

2001 SYSHEATLD SYSTEM HEATING LO.D (Ei.3) HUH
2002 SYSCOOLLD SYSTEM COOLING LOAD (E1i.3) KWH
2003 SYSGASLD SYSTEM GAS LOAD (E1I.3) KUH
2004 SYSELECLD SYSTEM ELECTRIC LOAD (E11.3) KUH
2005 AIRHANTYPE AIR HANDLER TYPE (FI1.O)

Fiqiure B5. BLAST codes for accessing report variables.
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1ERL BLAST REPORT WRITER VERSION I PR I I MIINAR y T 'it '.' 14.53.20.

1 BECIN REPORT 1

2 UNITS ENGL.ISH

S ITLE ' SAMPLE ZONE RETORT"

4 RUN - ALL ENVIRONMENTC

S FOR [OAFS - ',3,4 RPORT

M TONTHLT

7 END REPORT

*-o*REPORT END DATE EXCEEDS REPORT FILE [Nit DATE. RFSFT TO REFORT FILE END DATE OF 19/ 6/68 TDD,0N/TT

-**REPORT START DATE PRECEEDFD REPORT FItE START DATE P SET TO PEPOR! START DATE OF T5/ 4/68 DIMN;T'

CERL -- BLAST REPORT URITER VERSION 1.0 PREI ITNNAP 2y 'II P) I4.53.26.

SAMPLE ZONE REPORT

ENVIRONMENT I ZONE 2 MONTH[Y r RPM I " I1 1 p H0 I .'o H' 198"

TOCCUPANTS CONHEATOCI LDHEATIGTI I ATHEAT(H I IftI PMTL T VC DNHfAIL tS RAIIHEArl I VISHEATLIS RE-TAIR*LTS TOTSOLR.

MONTH I00B9TU I)OO TI 1 0T1 TI0 '?.l F 1 O000 TO jOORBT'' IOo0FTil I000BTIU IOC'pII,

MTH MAT c.00 0 . 01 '.,, I 1 , I' 1. l 'r'P.'O . 'O EO I 1 "40E-

1 121 AR24 I 21 HR24 1 '1 HR'4 I l C P I P24 I H1 PF24 2'I HRF, 24 1 ' FF24 I -, I

TH MIN .00 0. C 7. '21 (K . tI 'CI . '(WEt I.'0OF")T 0.

I 2 ' R24 I 'I HR24k 4 I '1 H!,P4I 4 ' I Ik,4 1 21 HR?4 1 21 HR24 7 IF'4

ITH sliMs 0.20 0. 0. . 1 " ^ 1.2241 03 4d.0R0t02 4.01 OEt02 0. 4 . 1 9f ,4

MIN AVG5 .00 0 . 0,' I ' .' , I . .O(0E*/T

IAA O.OM A ' . ' v . 1 C..
.'I HR/I I .1 H11 4 1,6/4 1 i.4 i d. 4 1I. 4 i H '4 1 H.. / I 2 H 4 I 21 HP4.1

t I4 I 1 0. 0 2. ... .H b 4 I I , 
4  

I . 4 ' . . 4 1' . ' d . A I j k I .'1 H 6 2 4 i '' ' . 4

'II gLlVMS j.0 0. . .'. *.u 0 . ' 4. I' . .ldb0/ T 0 .

i A V GS 0.00 3. 0. 0 u e''1 b,(t'." , ' I. o01 Q 2.000

F F quo B / utput oxarrpl e 2.

''29 I- 'i ' . . l
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MAR al D HERRON, G WALTON, L LAWRIE F7615-79-05134
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ENVIRONMENT I ZONE 3 NONTHLY FROM 1I21/1980 THRU /2I111980

#OCCUPANTS CONHEATOCC RADHEATOCC LAIHEAtOCC ELECUMLIS CONHEAILTS kALHEATLTS VISHEATLTS RETAIR*LTS TOTSOLAR+
MONTH IOOOBTU IO00BTU IO00OBTU 1000TU 10008TU IOuODTU IO00BTU l0O lTU IOOO3TU

I

MIH MAX 0.00 0. 0. 0. 8.500E#01 5.100f01 1..OOE+01 1.OOE+0I 0. 5.862E02
1121 HR24 1/21 HR24 1121 HR24 1/21 1R24 1/21 'l 24 1/21 H24 I/21 HR24 1/21 HR24 1/21 HR24 1/21 113

MTN NIN U.00 0. 0. 0. 8.500E#01 5.100+01 I.?OOE+0I 1.700E+01 0. 0.
1/21 1R24 1/21 HR24 1/21 HR24 1/21 MR24 1/21 HR24 1/21 lik24 1/'1l H124 1/21 HR24 1/21 HR24 1/21 H124

MNH SUNs 0.00 0. 0. 0. 2.040E+03 1.2240+01 4.080E+02 4.080E+02 0. 3.745E+03
MTH AyOs 0.00 0. 0. 0. 8.500E+01 5.1o00.I 1.OOE*01 1.700E+01 0. 1.561E+02

'1 IAX 0.00 0. 0. 0. 8.500L+01 5.100E+0 1.7OOE04 1.700E+01 0. 5.862E+02
1121 HR24 1/21 1R24 1/21 HR24 1/21 HR24 1/21 H24 1121 I0124 1/21 HR24 1/21 HR24 1/21 HR24 1/21 1313

YR NIN 0.00 0. 0. 0. 8.5001+01 5.100L*01 1.?OOE+01 1.700E#01 O . 0.
1/21 HR24 1/21 HR24 1/21 1R24 1/21 1R24 1/21 H24 1/21 HR24 1/21 HR24 1/21 HR24 1/21 HR24 1/21 H124

YR SUNS 0.00 0. 0. 0. 2.040L.03 1.224E0t3 4.080E+02 4.080E#02 0. '3.745 43

Y' Ayes 0.00 0. 0. 0. 8.500E#01 5.100E+01 1..OOE+01 1.700E+01 0. 1.361E+02

CERL -- BLASI REPORT UWIER VERSION 1.0 PRELIMINARY 29 JUL 80 14.53.26.

SAMPLE ZONE REPORT

ENVIRONNENT 1 ZONE 4 NONTHLY FRON 1/21/1980 rHkU 1/21/1980

#OCCUPANTS CONMEATOCC RA3HEATOCC LATNEAFOCC ELECDOILIS CONHEATITS RADHEATLTS VISHEATLTS RETAIR+LTS TOTIOLAR.
MINTH 10001TU 10001TU IO0TU 10001U 10003TU iOOOBTU IOOOITU I001TV 10008TU

NIH NAX 0.00 0. 0. 0. 8.50E4.01 5.100E401 1.700E+01 1.700E+01 0. 5.062E402
1/21 HR24 1/21 HR24 1/21 HR24 1/21 HR24 1/21 HR24 1/21 HR24 1/21 HR24 1/21 HR24 1/21 HR24 1/21 HR13

NTH NIm 0.00 0. 0. 0. 8.500E+01 5.100E+01 1.700[+01 1.700E 01 0. 0.
1/21 1R24 1/21 HR24 1/21 HR24 1/21 HR124 1/21 HR24 1/21 HR24 1/21 HR24 1/21 HR24 1/21 NR24 1/21 1424

NIH sUNs 0.00 0. 0. 0. 2.040E+03 1.224E+03 4.000.02 4.080E#02 0. 3.745E*03
"HN Ayes 0.00 0. 0. 0. 8.5001E01 5.100E+01 1.700[.01 l.700E+1O 0. 1.561[402

YR NAX 0.00 0. 0. 0. R.00 I.0 5.1001.01 1.7000+01 1,OOE+oI 0. 5.8621102
1/21 1R24 1/21 1424 1/21 1R24 1121 HR24 1/21 HR24 1/21 1R24 1/21 HR24 1/21 1R24 1/21 124 1/21 4013

YR NIN 0.00 0. 0. 0. 8.500E01 5.l00E#01 1d.00E+01 I.700#EO 0. 0.
1/21 1R24 1/21 1R24 1/21 1R24 1/21 HR24 1/21 HR24 1/21 HR24 1/21 1R24 1/21 1R24 1121 NR24 1/21 4R24

YR SUNS 0.00 0. 0. 0. 2.040[+03 1.224[403 4.000E+02 4.00E*02 0. 3.743[+03

Yo Aye6 0.00 0. 0. 0. 8.500[401 5.100E+01 1.700E01 1.700E91 0. 1.5611[02

Figure B7. (Cont'd).
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CERL -- BLAST REPORI URIIER VERSION 1.0 PRFLIMINAi :' .111[ 90 14.53.26.

SAMPLE ZONE REPORT

ENVIRONMENT 2 ZONE 2 MONTHLY FR OM '.'I 190-
,  

If V11 .'' I /9
n

$OCCUPANTS CONNEATOCC RADHEAFOCC LArNEAFO':C fi ,uw t ( '1M1 4( C ANI rI[ ktf3;APHIAl11; VISHEAILIS REIAIR TLS IOSOLAR
MINTH IOOOBTU IO00TU IO00BTU 10001110 1000111 IO009U IO009TU IO001U tO00IU

MI MAX 0.00 0. 0. 0. R. .o.101 .100F.01 . O -00F+01 0. 1.664E#03
7121 HR24 7121 HR24 7/21 3R24 7/21 HR24 7/:' H74 ;/21 HR?4 '-71 HR4 7/21 HR24 7121 NR24 7/21 4913

MIN MIN 0.00 0. 0. 0. 8.50 f'io 5.100E01 1.'00[01 1.700E.0 0. 0.

7121 HR24 7/21 HR24 7/21 HR24 7/21 HR24 W'/i 44'4 7.23 HR?4 7/21 HR24 '/2I1R24 7121 NR24 /21 1HR4
TI SUMS 0.00 0. 0. 0. 2.0401 403 1.224E403 4.080[402 4.080E02 0. 1.210E-04
MTN AVGS 0.00 0. 0. 0. 0.s00Eof0 5.1001.01 1.700F+01 fI.(OOE01 0. 5.0411F02

Yl MAX 000 O0. 0. 0. 8. 50E4T -" 5.100E0f-T7 O1 1.700f4401 0. 1.1.ttu
7121 1R24 7/21 HR24 7/21 HR24 7121 HR24 7121 H24 7/21 H24 7/21 HR24 7/21 HR24 7/21 1R24 7/21 14313

YR MIN 0.00 0. 0. 0. 0.500 E01 5.1001#01 I. '00101 1.700E#01 0. 0.
7/21 HR24 7121 HR24 7121 H24 7121 H24 7/21 Hk24 '/21 H24 2/21 HR24 7/21 HR24 7121 1H924 7121 1R24

Y : S U M S 0 .0 0 0 . 0 . 0 . 2 .0 4 0 E #0 3 .2 2 4 E #0 3 4 .O O 0E 0 2 4 .0 8 0 0 2 0 . 1 .2 10 0 4

YR AVGS 0.00 0. 0. 0. U.500E#01 5,10001 1.700E+01 1.7009.01 0. 5.041f02

ENVIRONMENT 2 ZONE 3 MONTHLY FROM 7/21/1980 1HU //21/1980

NOCCUPANTS CONHEATOCC RADHEATOCC LATHEATOCC ELECDMIJLTS CONIEAII TS RADHEATLES VISHEATILTS REIAIR.LTS TOTSOLAR#
MONTH 1000111 30001U IO00B1U 10009TU 100091) 3O003U JO00TU IO00|TU IO00TU

7
MTH MAX 0.00 0. 0. 0. 8.500E#01 5.100E43 3.OOE0O0 1.700E+01 0. 1.386E+03

7121 H24 7/21 HR24 7121 R24 7121 H24 7121 H24 7/21 HR24 7121 HR24 7/21 HR24 7/23 H24 7/21HRI2
MIN MIN 0.00 0. 0. 0. 8.500E01 5.1001+01 1.700E+01 1.700E+01 0. 0.

7121 HR24 7121 HR24 7121 HR24 7121 HR24 ?/21 H24 7121 H24 7121 HR24 7/21 HR24 7121 HR24 7121 HR24
IN SUMS 0.00 0. 0. 0. 2.040E#03 1,224.03 4.080E402 4.080E+02 0. 1.056E*04

MIN AVGS 0.00 0. 0. 0. 8.500E01 5.100101 1.700E+01 1.7000.01 0. 4.400E*02

YE MAX 0.00 0. 0. 0. 8.500IO i0I 1I,1000l 1.700(E01 0. 1.386E*03

/7121R24 7121 H924 7/21 HR24 7121 HR24 /21 H94 .'121 Hk124 '/214R24 '/21 H24 7121 N924 7/21 HR12

Yl MIN 0.00 0. 0. 0. U. OOk4ol ".100140 I 1 .'001 k I I .,ot01I 0. 0.
7121 H24 7121 HR24 7123 1 1 24 1121 3424 ,'/31424 'I1 14 " I3394 ', '/4H:4 7121 1R24 7/21 H24

(I sUnS 0.00 0. 0. 0. .'.0401 .0 I..'241 QJ 4.OY01402 4.001#02 0. 3.04E#04

YR AVGS 0.00 0. 0. 0. 0.5000101 ).100t+01 3.700E+OI 1.700E01 0. 4.400E+02

Figure B7. (Cont'd).
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CERL -- BLAST REPORT URITER VERSION 1.0 PRELIMINARY 29 JUL e0 14.53.26.

SAMPLE ZONE REPORT

ENVIRONMENT 2 ZONE 4 MONTHLY FROM 7/21/1980 THRU 7/21/1980

$OCCUPANTS CONNEATOCC RAIHEATOCC LATMEATOCC ELECONDLrs CONHIEAfLTS RASHEATLTS VISNEATLTS RETAIR4LTS TOTSOLAN+

HINT" IO000TU I000DTO 10001TU IO000TU IO00OTU IO00OTU 10003IU IOOITH IoolITU
--------------------- ---------- ---------- ---------- ---------- ---------- ---- ----- ----------

7

MIN PAX 0.00 0. 0. 0. 8.500E+01 5.100E40I 1.700E+01 1.704E#OI 0. I.38*EtOj
7/21 1R24 7/21 1R24 7/21 1R24 7/21 HR24 7/21 14324 7?2f HR24 7/21 HR24 7/21 MR24 7/21 PIR24 7/21 MR12

MTN "INm 0.00 0. 0. 0. 8.500E+01 5.1000E01 1.700E*01 1.700E#01 0. 0.

7121 1R24 7121 R24 7/1R24 7/21 HR.4 7/21 HR24 7121 1R24 7/21 HR24 7/21 1R24 7/21 HR24 7121 14324

MTN SUmS 0.00 0. 0. 0. 2.040E+03 i.224E403 4.060E+02 4.0900+O2 0. 1.056E+04

MIN AVOS 0.00 0. 0. 0. 8.500E+01 5.100E01 1.700E+01 1.700E+O1 0. 4.400E402

YR MlAX 0.00 0. 0. 0. 8.500E+01 5.100+01 1.700E+01 1.700E+01 0. 1.306E403
7121 HR24 7/21 HR24 7/21 MR24 7/21 HR74 7/21 HR24 7/21 1R24 7/21 1R24 7121 1R24 7/21 HR24 7121 1212

YR MIN 0.00 0. 0. 0. 8.500E401 5.100E+0l i.700EOI f.700E.O 0. 0.

7/21 HR24 7/21 HR24 7/21 1R24 7'4 HP.4 7/2 H24 7/21 R24 7/213R24 7/21 HR24 7/21 HR24 7/21 HR24

YR SUNS 0.00 0. 0. 0. 2.040E403 i.24E+03 4.090E402 4.080E+02 0. 1.056E+04

YR AVOS 0.00 0. 0. 0. 8.500[#0I 5.100E#01 1.700E401 1.700E+01 0. 4.400f02

Figure B7. (Cont'd).
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CERL -- |LAST REPORT URIT8R VERSION 1.0 Ptp4:l IMINARY 29 1I1L 80 14.53.26.

SAMPLE ZONE REPORT

ENVIRONMENT 3 ZONE 2 MONIH.Y FROM 4/15/1968 I4U 6/19/1968

$OCCUPANTS CONHEATOCC RADHEATOCC LATHETI1OL [LECIOMTILTS CNHNFAILIS RADHEAILTS VISHEAILIS RETAIR*LTS TOISOLAR4
MONTH IO000TU 1O0011u lO00011l 10001410 00U I TU 100011 1001TU 1000111 1000TU

4

MNH MAX 2.00 1.499E#02 3.498(E02 4.19IL402 1.,00E403 1.0210[403 3.400E#02 3.400E402 0. 1.699(E03
4/130 HRI5 4/24 HR 9 4/24 HR 9 4/1 III'1A 4/30 H16 4/30 HR16 4/30 HR16 4/30 HRI6 4/30 1R24 4115 R13

MYH HIN 0.00 0. 0. 0. 8.500E+01 5.100E#01 1.700E401 1.700E#1 0. 0.
4/30 HR24 4/30 HR24 4/30 1R24 4/30 HR24 4/30 HR24 4/30 HR24 4/30 HR24 4/30 HR24 4/30 NR24 4/30 MR24

MIH SUNS 208.80 1.571E#04 3.665E+04 4.161[+04 2.387(405 1.432E05 4.774E+04 4.774E04 0. 1.871(405
MH AVGS .54 4.091E#01 9.545E+01 1.09ifi40 6.216E402 3.729E+02 1.243E+02 1.243(E02 0. 4.873t402

5
MIH MAX 2.00 1.499E+02 3.498E.02 4.254F#02 1.700E03 1.020E03 3,400E+02 3.400F+02 0. 1.541f+03

5/31 R15 5/20 HR 8 5/20 HR 8 5/15 M415 5/31 R 1 6 5/31 HR16 5/31 HR16 5/31 HR16 5/31 1R24 5/29 HR12
MIH HIm 0.00 0. 0. 0. 8.50vE 01 5.100E01 1.700(E01 1.700E 01 0. 0.

5/31 HR24 5/31 HR24 5/31 HR24 5/31 1R24 5/31 1R24 5/31 HR24 5/31 HR24 5/31 HR24 5/31 1R24 5/31 H124
MTN SUmS 382.80 2.837E04 6.621E#04 7.769E+04 4.410E#05 2.646(E05 8.820E404 8.820E+04 0. 3.719(+05
NIH Av6S -,-in 3.014E+01 0.899E+01 1.044E+02 5.927E#02 3.556E02 1.185E#02 l.185E+2 u. 4.YYnk401

6

NIH MAX 2.00 1.466E02 3.422E402 4.328E+02 1.700E403 1.020E+03 3.40(i(.02 3.400E+02 0. 1.5595+03
6/19 1R15 6/17 HR 9 6/17 HR 8 6/10 14 B 6/19 116 6/19 H16 6/19 H16 6/19 HR16 6/19 HR24 6/18 H413

NH HIm 0.00 0. 0. 0. 8.500E01 5.100E+0I 1.7004+01 1.700E401 0. 0.
6/19 H24 6/19 H24 6/19 1R24 6/19 HR24 6/19 HR24 6/19 HR24 6/19 H424 6/19 HR24 6/19 1R24 6/19 HR24

MH SUNS 226.20 1.607F+04 3.738E+04 4.839E04 2.620(405 1.572E05 5.239(404 5.239E04 0. 2.390E+05
"IH AUGS .50 3.513E01 8.198E01 1.061E+02 5.745(402 3.447(402 1.149E402 1.149E02 0. 5.241E+02

YI MAX 2.00 1.499E002 3.498E#02 4.328(402 1.700E403 1.020E#03 3.400E#01 3.400E02 0. 1.699E463
6/19 NR15 5/20 MR V 5/20 HR 8 6/10 14 8 6/19 HR16 6/19 1R16 6/19 HR16 6/19 1R16 6/19 HR24 4/15 H13

Yo NIH 0.00 0. O. 0. 0.500E+01 5.100E01 1.70(01 I.OOEOl 0. 0.
6/19 1424 6/19 1R24 6/1I 1R24 6/19 1424 6/19 H24 6/19 HR24 6/19 HR24 6/19 HR24 6/19 HR24 6/19 HR24

yo SumS 017.80 6.010f#04 1.402(*05 1.677E05 9.4165405 5.650E405 1.883OEt0 1.883E*05 0. 7.979E05

YI AUGS .52 3.794#01 6.054E01 1.059E402 5.945(402 3.567(402 1.1690402 1.109E+02 0. 5.037(402

Figure B7. (Cont'd).

99



CERL -- BlAST REPORT UNITER VERSION 1.0 PRELIMINARY 29 JUL 00 14.53.26.

SAMPLE ZONE REPORT

ENVIRONMENT 3 ZONE 3 MONTHLY FROM 4/15/1968 THRU 6/19/1968

NOCCUPANTS CONHEATOCC RADHEATOCC LATHEATOCC ELECDMLTS CONHEAII I mLIHEAILIS VISHEATILTS RETAIR+LTS TOISOLANU
NINTH 1000BTU O00BTU IO00OTU 10009TU tO00BTU 10ORTU IO00BTU 100OTU 10009TU

4
MIH MAX 2.00 1.499E002 3.498E+02 4.165E+02 1.700E+03 1.020E403 3.400E102 3.400E+02 0. 1.455E43

4/30 fR15 4/24 HR 9 4/24 HR 9 4/17 9R1e6 4/30 HR16 4/30 HRI6 4/30 PRI6 4/30 HRI6 4/30 HR24 4/30 HI
MTNH MIN 0.00 0. 0. 0. 8.500E+01 5.100E+01 I.?OOE01 1.700E+01 0. 0.

4/30 HR24 4/30 HR24 4/30 HR24 4/30 HR24 4/30 HR24 4tZO HR24 4/30 HR24 4/30 HR24 4/30 HR24 4/30 H124
MIH SUMS 208.80 1.572E.04 3.668E04 4.;57E+04 2.387E+05 1.432E+05 4.774E104 4.774E+04 0. 1.751E+93
9TH AOS .54 4.0930401 9.551E+01 1.083E02 6.216E+02 3.729E+02 1.243E+02 1.243E+02 0. 4.578E+02

5
MIH MAX 2.00 1.490+02 3.495E 02 4.254E+02 1.700E+03 1.020E+03 3.400E02 3.400E*02 0. 1.541E#03

/31 MRI5 5/20 HR 8 5/20 HR 8 5/15 HR15 5/31 HR16 5/31 HR16 5/31 HRI6 5/31 HRI6 5/31 1424 5/29 NR12
MN MIN 0.00 0. 0. 0. 8.5001+01 5.100E01 1.7001+01 ..700E#01 0. 0.

6/99 9R24 5/31 9R24 5/31 9R24 5/31 R24 5/31 R24 5/31H124 5/31 HR24 5/31 NR214 /31 9R24 5/31 R24
NIH SUNS 382.80 2.838E#04 6.621E+04 7.768E+04 4.410E05 2.646E+05 8.20L04 8.820004 0. 3.5691+05
TNH AVGS .51 3.814E01 8.999E01 1.044E+02 5.927E+02 3.56E402 1.185E+02 1.105E+02 0. 5.064E*02

6

MIN NNX 2.00 1.465E02 3.419E+02 4.335E02 1.700E+03 1.020E+03 3.400E+012 3.400E*02 0. .55E03
6/19 HR15 6/17 HR 9 6/17 HR 8 6/10 HR 8 6/19 HR16 6/19 9R16 6/19 HRI6 6/19 HR6 6119 HR24 6/11 HR3

MY HiN 0.00 0. 0. 0. 8.500E#01 5.100E01 1.700E+01 1.700E+01 0. 0.
6/19 9R24 6/19 HR24 6/19 HR24 6/19 HR24 6/19 HR24 6/19 HR24 6/19 9R24 6/19 9R24 6/19 9R24 6/19 MR24

T SUS 226.20 1.601E#04 3.736E04 4.642E.05 20E05 1.52E05 5.239E04 5.239E+04 0. 2.051E*05
MYR AVGS .50 3.511E+01 6.193E01 1.062E+02 5.745F402 3.447E+02 1.149E+02 1.149E02 0. 5.503E+02

SYl "AN 2.00 1.4991t02 3.49Rfo02 4,33if#02 1.-001 01 I.OGff O4 J.400F#O.1 3.400070 . 1.55P9t0]

6/19 NRI5 4/24 MR 9 4/74 HR 9 6/10 OR I 6/1Y 11016 6!19 WRIA WV1 Rils WY1 HNIA Wt1 N474 WNl NA!3

Yl "IN 0.00 0. 0. 0. 8.5001401 5,100E401 1.700E+01 Id.700EO 0. 0.

6/19 HR24 6/19 HR24 6/19 HR24 6/19 HR24 6/19 HR24 6/19 HR24 6119 MR24 6/19 HR24 6/19 HR24 6/19 "R24

YI SUNS 817.80 6.011E#04 1.402[+05 1.677[+05 9.4161#03 5.630E#05 1.9@3t+05 1.883E+05 0. 9.0351405

Yk AVIS .52 3.795E+01 6.1540#01 1.05VE402 5.945E#02 3.5671+02 1.109E+02 1.189E#02 0. 5.0,'3t+$?

Figure B7. (Cont'd)
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CERL -- BLAST REPORT URITER YEV'19N 1.0 PRELININARY 29 JUL 80 14.53.26.

SAMPLE ZONE REPORT

ENVIRONMENT 3 ZONE 4 MONTHLY FROM 4/1511968 THRU 6/19/1968

ROCCUPANTS CONHEATOCC RAD14EATOCC LATHEATOCC ELECDMPLTS CONHEATLTS RADHEATLTS VISHEATLTS RETAIR+LTS TOTSOL.A*
NINTH iO00DTU IO00TU1 100B11 10B31U 1000TU 1 0001TU 1 000ITU IO00TU 10009TV

4
NIN MAX 2.00 1.504E+02 3.5105002 4.155E#02 1.700E+03 1.020E#03 3.400E+02 3.400E+02 0. 1.455E+03

4/30 HR15 4/24 HRIO 4/24 HIO 4/30 MR15 4/30 HR16 4/30 HR16 4/30 HR16 4/30 HRI6 4/30 1R24 4/30 H1413
MNH NiH 0.00 0. 0. 0. 8.500E+01 5.100E40I 1.7005+01 1.7005+01 0. 0.

4/30 HR24 4/30 HR24 4/30 HR24 4/30 HR24 4/30 HR24 4/30 HR24 4/30 1R24 4/30 HR24 4/30 HR24 4/30 HR24
MNH SUNS 208.80 1.5795E04 3.685E+04 4.132E+04 2.387E+05 1.432E+05 4.7745404 4.774E+04 0. 1.758E*05
NH AVES .54 4.113E+01 9.596E*01 1.076E+02 6.216E+02 3.729E#02 1.243E#02 1.243E+02 0. 4.579(402

S

Im NMAX 2.00 1.498E+02 3.495E02 4.249E#02 1.700E+03 1.020E#03 3.400(402 3.400E02 0. 1.541E+03
5/31 HRIS 5/21 HR S 5/21 HR 8 5/15 HRI5 5/31 HR16 5/31 1R16 5/31 HR16 5/31 HR16 5/31 MR24 5/2? HR12

MIN MNN 0.00 0. 0. 0. S.50QEQ4I 5.100E*01 1.700E501 1.700E401 0. 0.
-" 5/31 R24 5/31 I4k4 "5/31 1R24 5/31 H4.4 . 'I 1024 5/J1 Hk14 iJ1 "K24 5/31 H24 5/31 MR24 5/31 H4?4

NIH SUNS 382.80 2.849E04 6.645E404 7.733E+04 4,410E+05 2.646F405 8.120E+04 8.820E+04 0. 3.777E+05
NI AVIS .51 3.928E+01 8.932E01 1.039E#02 5,927F402 3.556E#02 1.185E02 1.1R5E+02 0. 5.0761412

6
NH MAX 2.00 1.466E02 3.422E#02 4.352E+02 1.700E+03 1.020E#03 3.400E+02 3.400E+02 0. 1.559E+03

6/19 HR15 6/17 HR 9 6/17 HR 8 6/10 HR 8 6/19 HR / 16 6/19 HR16 6/19 HRI6 6119 1R24 6/18 1113
"IN AIN 0.00 0. 0. 0. 0.500F401 5.100(401 1.7000401 1.700101 0. 0.

6/19 HR24 6/19 HR24 6/19 HR24 6/19 1R24 6 9 HR24 6/19 HR24 6/19 HR24 6/19 HR24 6/19 4R24 6/19 H24
NIN sUNS 226.20 1.594E#04 3.720(+04 4.866E404 2.620F+05 1.5721405 5.239E#04 5.239E04 0. 2.522E*05
N AVIS .50 3.496E*01 8.157E#01 1.06,'(E02 5.'47,F#02 3.447E+02 1.149E02 1.149E02 0. 5.5301+02

Yl NAX 2.00 1.504E+02 3.510E02 4.352(00 I.j'OGE.!0 1.020140i 3.4005*02 3.400E02 0. 1.559E+03

6/19 HRIS 4/24 HRIO 4/24 HRIO 6/10 HR II 6,1Y 1R16 6/19 HR16 6/19 HR16 6/19 HRI6 6/11 MR24 6/18 H113

Yo NIN 0.00 0. 0. 0. i0.'.I0[01 5.100101 .,OOE.01 1.7001401 0. 0.
6/19 N124 6/19 MR4 6/19 HR24 6/19 1k,'4 A,19 1IR74 6/1V 1R24 6/19 H024 6/19 MR24 6/19 1124 6/19 NA24

Yo sums 117.80 6.021404 1.4055405 1.673F#0S 9.416F05 5.650E*05 1.983E05 1.83E405 0. 8.0571+05

Yt AVES .52 -l9010*01 .970E01 1.0561#02 5.945E#02 3.567E#02 1.1I9*02 1.119E02 0. 5.066f#02
[fl ENCOUNTERED.

C)

Figure B7. (Cont'd)
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CERL - BLAST REPORT UMITER VERSION i.e PRELIMINARY 2t JUL 80 15.01.12. PAGE 2

I 1E61n REPORT 3

2 TITLE a "SAAPLE DAILY PLANT REPORT"

3 RUN a FRON O3APR THRU 05APR

4 FOR PLANTS REPORT

3 DAILY

6 END REPORT

S.OoREPORT START DATE PRECEEDED REPORT FILE START DATE.RESET TO REPORT START DATE OF 15/ 4/68 (ID/MM/YY)

$*$$REPORI END DATE PRECEEDS REPORT START DATE. RESET TO REPORj START DATE OF 15/ 4/68 (DD/KM/YT)

7 RESIN REPORT 2

CERL -- BLAST REPORT URITER VERSION 1.0 PRELIMINARY 29 JUL 80 13.01.19. PAGE

SAMPLE DAILY PLANT REPORT

ENVIRONMENT 3 PLANT 4 DAILY FROM 4/15/1968 THRU 4/15/1968

FANHEATO FANCOOLD FANELECD FANFUELD EQ DEMAND ED LOADMET EEO PURMET
EAT 10001TU IOO1BU IO0OBTU O000TU 10009TU 10008U IOOODTU

15

ADIIMUMS 5.559E*0I 3.991[401 9.655E+00 0. *SPECIAL* $SPECIAL$ *SPECIAL'
4/13 MR 8 4/15 HRI6 4/15 NRI? 4/15 HR24 0/ 0 HR 0 0/ 0 HR 0 0/ 0 HR 0

INIMUNS 2.260EOf 1.7BOEOI 3.195E-0 0. *SPECIAL' eSPECIAL' *SPECIAL*
4/15 HR I 4/I HR 6 4/15 HR24 4/15 HR24 0/ 0 HR 0 0/ 0 MR 0 0/ 0 HR 0

SINS 8.494E'02 7.149E#02 1.453(+02 0. $SPECIAL' $SPECIAL* #SPECIAL@
AFERASES 3.5J5E*OI 2.979fOl 6.056*O 0. 'SPECIAL* *SPECIAL$ *SPECIAL*

NIH MAX 5.559E[01 3.191E#01 9.655[*00 0. *SPECIAL* eSPECIAL* *SPECIALS
4/15 HR I 4/IS MR16 4/15 HRl? 4/1 MR24 0/ 0 HR 0 0/ 0 OR 0 0/ 0 HR 0

MTN RI 2.260E+01 l.TOOE*0O 3.195E*00 0. *SPECIALS *SPECIALS *SPECIAL'

4/15 HR I 4/15 HR 6 4/15 HR24 4/15 HR24 0/ 0 HR 0 O/ 0 HR 0 0/ 0 HR 0

NIH SUNS 0.494E#02 7.14?E.02 1.453(402 0. *SPECIALS 'SPECIALS 'SPECIAL*

HIH AUGS 3.535E*01 2.979(E01 6.0560400 0. eSPECIAL' eSPECIAL' 'SPECIALS

*SPECIAL@ - VARIAILE CODE REFERENCES A MULTIPLE ITEN DATA SET REQUIRING A SPECIAL REPORT FOR ACCESS.

Figure B8. Examples.
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CER. -- LAST REPORT URITER VCRS.ON 1.0 PRELIMIRARY 2f JUL 10 5.01.19. PAGE

0 RUN • COLUNBIA SUMRER;

9 TIILE * *SAMPLE SYSTEN REPORT FOR I DESIGN DAT

10 FOR SYSTEMS - 72 REPORT VARIABLES 9 It2.3,4,5,6,10,II,25

11 END REPORT

12 BEGIN REPORT I

CER. -- PLAST REPORT URITER VERSION 1.0 PRELIMINARY 29 JUL 80 15.01.19. PAGE

SAMPLE SYSTEM REPORT FOR I DESIGN OAY

ENVIRONMENT 2 SYSTEM 72 HOURLY FROM 7/21/1960 THRU 712111980

INAIR CC IRHNUR CC OUIAIR CC OUTHUMR CC AIR MFR CC TOT COL LD AIR AFR HC TOTHEATLD EXFANPUR
HOUR DES. F DES. F LB/HR IOOOBTU LB/HR 1080BTU IOOOITU

---------- ---------- ---------- ---------- ---------- ---------- -------- ----------- ----------

I 69.69 .0083 51.66 .0081 7.383E403 3.369E#04 1.606E+03 2.9760404 *NODATAG
2 69.63 .0083 51.64 .0081 7.38SE403 3.384E#04 1.602E#03 2.9?0E+04 ONODATAs
3 69.54 .0083 51.66 .0081 7.403E403 3.359E404 l.586E*03 2.944E.04 *HODATAO
4 69.53 .0083 51.63 .0081 7.407E*03 3.386E*04 1.562E+03 2.938E+04 $NOVATA*
5 69.41 .0083 51.66 .0081 7.421E403 3.367E+04 1.569E03 2.916E+04 'NODATA*
6 68.77 .0083 51.64 .0081 7.468003 3.236E+04 1.512E+03 2.852E+04 vNODATA4
7 68.34 .0082 51.49 .0081 7.490E+03 3.211E404 l.5OOE+03 2.827E+04 ONODATAS
6 67.17 .0081 51.46 .0081 7.578E+03 2.919E404 1.412E+03 2.701E+04 *NODATAI
9 64.48 .0080 51.13 .0080 7.605E03 2.819E404 1.395E+03 2.672E+04 *NODATAs

to 65.75 .0079 51.09 .0079 7.659E+03 2.736E*04 1.331(403 2.591E+04 ONODATA&
II 65.42 .0077 50.93 .007 7.674E403 2.708E#04 1.316E#03 2.572E404 . NODATA*
12 A5.99 .0076 50.90 .0076 7.630E#03 2.804E#04 1.360E#03 2.639E(04 *NODATA*
13 66.29 .0075 51.00 .0075 7.618E+03 2.836E+04 1.372E+03 2.652E#O4 OHODATAS
14 66.37 .0073 51.04 .0073 7.6160(03 2.843E#04 ?.371E.03 2.649E04 *#ODATAO
15 66.91 .0072 51.05 .0072 7.586E+03 2.92PE04 1.404E+03 2.694E+04 *NODATAO
16 67.09 .0070 5t.f4 .0070 7.581E403 2.940E+04 1.409E#03 2.699E#04 *HODATAs
17 67.20 .0069 51.16 .0069 7.575E+03 2.956E+04 1.414E#03 2.704E+04 *sODATAs
to 66.47 .0067 51.18 .0067 7.634E+03 2.839E04 1.355E+03 2.615E+04 *NODATA*
19 65.93 .0065 51.04 .0065 7.672t+03 2.776E04 1.318E03 2.5,9E 04 sHODATAs
20 65.55 .0064 50.97 .0064 7.694E03 2.725E+04 1.296E+03 2.529E+04 oNODATA.
21 64.84 .0063 50.91 .0063 7.744E+03 2.620E04 1.245E03 2.452E+04 *NODATA*
22 64.28 .0062 50.80 .0062 7.779E+03 2.549E+04 1.210E+03 2.399[+04 *NODATAo
23 63.92 .0061 50.72 .0061 7.809E03 2.504E404 1.181E#03 2.351E+04 sNODATAs
24 63.25 .0060 50.67 .0060 7.860E+03 2.403E#04 1.130E+03 2.267E+04 *sODATAv

------------------------------------------------------------------------------------------
MAXIMUMS 69.69 .0083 51.66 .0081 7.960E(03 3.386E+04 1.606E+03 2.976E+04 sNODATAe

7/21 HR I 7/21 HR 5 7/21 MR 1 7/21 HR 5 7/21 HR24 7/21 HR 4 7/21 HR I 7/21 HR I 0/ 0 HR 0
IiNIMU4S 63.25 .0060 50.67 .0060 7.383E(03 2.403E+04 1.130E03 2.267E.04 sHODATAs

7/21 HR24 7121 HR24 7121 XR24 7/21 HR24 7/21 HR 1 7121 HR24 7/21 HR24 7121 HR24 0/ 0 HR 0
SimS 1603.82 .1774 1228.56 .1761 1.923E(05 7.027E05 3.348E04 6.417E05 *NODATAs
AVERAGES 66.83 .0074 51.19 .0073 7.595E#03 2.928E04 1.395E+03 2.674E+04 sNODATA.

SIODATAs - NO DATA FOR THIS VARIABLE CODE EXISTS ON THE FILE.

Figure B8. (Cont'd).
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CElL -- BLAST REPORT URITEI VERSION 1.4 PRELIMINARY 21 JUL 40 15.01.19. PKGE 2

13 TITLE - *SAMPLE MONTHLY ZONE REPORT'

14 FOR ZONES - 1,3 REPORT VARIABLES - 2,3,4,5,6,25,1004,1006,1009

i5 MONTHLY

16 END REPORT

..esREPORT END DATE ExCEDS REPORT FILE END DATE. RESET TO REPORT FILE END DATE OF 19/ 6/68 (DO/NM/IYT)

*st6PEPORT START DATE PRECEEDED REPORT FILE START DATE.RESET TO REPORT START PATE OF I5/ 4/68 (OD/M/tY)

17 I3(11 REPOIT 3

CERL -- BLAST REPORT URITER VERSION 1.0 PRELIMINARY 29 JUL 30 15.01.20. PAGE

SAMPLE MONTHLY ZONE REPORT

ENVIRONMENT 3 ZONE I MONTHLY FROM 4/15/1960 THRU 6/19/1968

IOCCUPANTS CONHEATOCC RADHEATOCC LATWEATOCC ELECDMDLTS ;OTSOLAR+ ZNRAIRHTL ZHELECLD ZONE TEMP

MONTH IOOOTU IO00BTU OOO8TU I000BTU IOOOBIU IO000TU 20009TU DEG. F

4
MTH MAX 2.00 1.504E+02 3.509E#02 4.157E+02 1.700E403 1.699(403 0. 1.700E+03 76.29

4/30 HR15 4/24 HR 9 4/24 HR 9 4/17 HR16 4/30 HRI6 4/15 HR13 4/30 HR24 4/30 HR16 4/30 HR17
MTH AIR 0.00 0. 0. 0. 8.500E+01 0. 0. 8.500E+01 61.80

4/30 HR24 4/30 HR24 4/30 HR24 4/30 MR24 4/30 HR24 4/30 HR24 4/30 HR24 4/30 HR24 4/24 HR 6
MTH SUNS 208.80 1.578E+04 3.683E04 4.135E+04 2.337E+05 1.871E+05 0. 2.387E+05 26757.98
MTH AVGS .54 4.11E201 9.591E#01 1.077E+02 6.216E+02 4.873E+02 0. 6.216E+02 69.68

5

MTH MAX 2.00 1.499E+02 3.498E+02 4.249E+02 I.700E03 1.541E#03 0. 1.700E03 80.67

5/31 HA5 5/21 HR 8 5/21 HR 8 5/15 HR15 5/31 HR16 5/29 HR12 5/31 HR24 5/31 KRI6 5/ 7 HRI7
MTN MIN 0.00 0. 0. 0. 8.50OE+01 0. 0. 8.50OE+0l 61.92

5/31 HR24 5/31 HR24 5/31 HR24 5/31 HR24 5/31 HR24 5/31 HR24 5/31 HR24 5/31 HR24 5/19 HR 9
MTH SUMS 382.80 2.848E04 6.646E04 7.733E+04 4.410E405 3.7t8E+05 0. 4.410E05 53036.45

MIN AVOS .51 3.828E+0 8.933E#01 1.039E02 5.927E+02 4.997E#02 0. 5.927E402 71.29

6
NH MAX 2.00 1.468(402 1.425E+02 4.325(402 1.700(E03 1.559E403 0. 1.700E+03 95.55

6/19 HR15 6/17 HR 8 6117 HR 8 6/10 HRI5 6/19 HR16 6/10 HR13 6/19 HR24 6/19 HR16 6/ ? HRI9

MTH MIN 0.00 0. 0. 0. 8.500E01 0. 0. 1.500E01 71.50
6/19 HR24 6/19 4024 6/19 HR24 6/9 HR24 6/19 HR24 6/19 HR24 6/19 HR24 6/19 HR24 6/ 1 HR 8

11TH SUMS 226.20 1.595E#04 3.723E#04 4.862E+04 2.620[405 2.390(005 0. 2.620E+05 35783.53

hIH AVGS .50 3.499E01 8.164E01 1.066E+02 5.745E02 5.2410(02 0. 5.745(E02 78.47

YR RAI 2.00 2.504E+02 3.509E+02 4.325E#02 1.700E*03 1.699E#03 0. 1.700E03 85.55
6/19 HR15 4/24 HR 9 4/24 HR 9 6/10 HR1S 6/19 HR16 4/15 HR13 6/19 HR24 6/19 HR16 6/ 9 HR19

YR MIN 0.00 0. 0. 0. 8.500O40 0. 0. 9.500(401 61.80

6/19 HR24 6/19 HR24 6/19 HR24 6/19 4R24 6/19 HR24 6/19 HR24 6/19 HR24 6/19 2R24 4/24 HR 6

YR SUMS 817.80 6.022(404 1.405E05 1.673E+05 9.416E+05 7.979E#05 0, 9.416[+05 115577.95

YR AVOS .52 3.802E01 3.871E02 1.05.EtOZ 5.945E02 3.037(E02 0. S.9* At0 72.W

Figure B8. (Cont'd).
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CERL -- BLAST REPORT U1RZER &ESION 1.0 PRELIMINARY 2t JUL 10 15.01.20. PAO 2

SAMPLE MONTHLY ZONE REPORT

ENVIRONMENT 3 ZONE 3 MONTHLT FROM 4/15/1968 THRU 6/19/1968

SOCCUPANTS CON~fATOCC RA04OATOCC LAT4EATOCC [LECDMLTS TOTSOLAk. ZNRAIRHTL ZNELECLO ZONE TEMP
MINTH u0001U liOu 0o0 U 1000TU I D000TU IO00BTU 10008TU DEG. F

4
MIS MAX 2.00 1.499f.02 3.4?S002 4.185E.02 1.700E#03 1.455E.03 0. 1.700[#03 77.09

4/30 MR15 4/:4 MR 9 4/24 9R 9 4/t' 9016 4/30 HR16 4/30 HR13 4/30 HR24 4/30 HR16 4/30 HR17
1319 AiN 0.00 0. 0. 0. 8.500001 0. 0. 8.500[o01 61.S7

4/30 MR24 4/30 9R24 4/30 HQ24 4/30 HR24 4/30 9R24 4/30 9R24 4/30 HR24 4/30 HR24 4/24 HR 6
MIH SUmS 228.80 1.72(.04 3.6YL.04 4.1570.04 2.387E-05 i.?58E05 0. 2.3870.05 27024.76
M11. AVGS .54 4.093E601 9.551E#01 1.083E*02 6.216E#02 4.578E#02 0. 6.216E0 2 70.38

5
1TH MAX 2.00 1.49SE.02 3.4950E:2 4.254E#02 1.700003 1.541E03 0. 1.700E+03 80.52

5/31 9RIS 5/20 9R 8 5/20 H; 8 5/15 HR15 5/31 HR16 5/29 HR12 5/31 9R24 5/31 HR16 5/ 2 HR17
M11 AIN 0.00 0. 0. 0. 8.500E+01 0. 0. 6.500E+01 61.99

5/31 9R24 5.31HR24 5/31 9R24 5/31 HR24 5/31 HR24 5/31 9R24 5/31 H24 5/31 M24 5/19 HR 9
MTN SUmS 382.80 2.83E*04 6.621E-04 7.7680#04 4.4101#05 3.7681005 0. 4.410E+05 53512.05
MT4 AVGS .51 3.014E#01 8.89?E+01 1.044E02 5.927002 5.064E+02 0. 5.927E#02 71.92

M14 MAX 2.00 1.465E.02 3.419E.02 4.335E+02 1.7004E03 1.559E+03 0. 1.700E+03 85.55
6/19 HR15 6/17 9R 8 6/11 MR 8 6/10 90 8 6/19 HR16 6/18 9R3 6/19 HR24 6/19 HR16 6/ 9 9019

MIN MIN 0.00 0. 0. 0. 8.500E+01 0. 0. 8.500f01 71.75
6/19 H24 6/I? HR24 6/19 9,24 6/19 HR24 6119 9924 6/19 HR24 6/19 HR24 6119 HR24 6/ 2 MR 6

3HT SUIS 226.20 1.601E#04 3.736E#04 4.842E04 2.620E05 2.510E+05 0. 2.620E+05 35628.21
111 AVSS .50 3.5110E01 8.193E401 1.062.E+02 5.745E02 5.503E02 0. 5.745E#02 78.13

Yt MAX 2.00 1.499[#02 3.498E.02 4.335E#02 1.700E.03 1.559E+03 0. 1.700E+03 85.55
619 9R15 4/24 HR 9 4/24 MR 9 6/10 MR 8 6/19 HR1 6/18 9013 6/19 9024 6/19 HRI6 6/ 9 9R19

Yl AIN 0.00 0. 0. 0. 8.500[+01 0. 0. 8.500E#01 61.87
6/19 H424 6/19 H04 6/19 HR24 6/19 HP24 6/19 kP24 6/1) HR24 6/19 HR24 6/19 HR24 4/24 MR 6

YR SUmS 817.80 6.011E+04 1.402E#05 1.677E#05 9.416E005 8.035E+05 0. 9.416#05 116165.02

YR ASS .52 3.795[.01 9.654E.01 1.0590.02 5.9450.02 5.073E#02 0. 5.945E02 73.34

CERL -- BLAST REPGRT UEITER VERSION 1.0 PRELIMINARY 29 JUL 80 15.01.20. PAGE 3

it TITLE - 'SAMPLE YEARLY PLANT RUN*

i9 RUN - ALL ENVIRONMENTS

20 FOR PLANTS REPORT

21 YEARLY

22 END REPORT

*-.SREPORT END DATE EUCEEDS REPORT FILE END DATE. RESET TO REPORT FILE END DATE OF I9/ 6/69 IDD/MN/TY)

*#eeREPORT START DATE PROCEEDED REPORT FILE START DATE.RESET TO REPORT START DATE OF 15/ 4/68 (OD/MN/TT)

23 E61 REPORT I

Figure B8. (Cont'd).
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CElL -- ILAST REPORT WRITER VERSION 1.0 PRELIMINARY 2 1 JUL 80 15.02.57. PASE

SAMPLE YEARLY PLANT RUN

ENVIRONMENT I PLANT 4 YEARLY FROM 1/21/1980 THRU 1/21/1980

FANHEATO FAOCOOLD FANELECD FANFUELD ED DEMAND EO LOADMET EEO PURIET
YEAR I0009TU IO000TU IO000TU 10003TU IO00TU lO00bYu IO00BTU

1980

YR MAI 4.643E#01 1.944E#01 3.195E#00 0. *SPECIAL* #SPECIAL$ *SPECIAL*
1/21 HR 6 1/21 HRI5 1/21 HR24 1/21 HR24 0/ 0 HR 0 0/ 0 HR 0 0/ 0 HR 0

Yl RiN 3.46BE601 1.634E-01 3.195E#00 0. *SPECIAL# 'SPECIAL# OSPECIAL'
1/211 KRIS 1/21 iq 5 1/21 4R14 1121 HR2I 01 0 MR 0 0/ 0 HR 0 0/ 0 MR 0

it SUPS 9.876E#02 4.245E-02 7.667001 0. 95PECIALO 'SPECIAL# *SPECIAL#

YR AV6S 4.t1la*01 I.769[E01 1.19SE00 0. *SPECIAL* OSPtCIAL$ $SPECIAL*

CERt. -- ILAS REPORT UNIER VERSION 1.0 PRELIMINARY 2f JUL 10 15.02.57. PAGE 2

SAMPLE YEARLY PLANT RUN

ENVIRONMENT 2 PLANT 4 YEARLY FROM 7/2111980 THRU 7/2111980

FANHEATD FANCOOLD FANELECD FANFUELO ED DEMAND EQ LOADMET EEO PURIET
YEAR IOOOBTU IOo0TU IOOOSTU 10000TU IO000RU l0O001YU IO000TU

1990

YR MAI 2?76E01 3.386E+01 3.195E+00 0. *SPECIAL. $SPECIAL0 *SPECIAL*
7/21 R 1 71/21 HR 4 7/21 HR24 2/21 HR24 0' 0 HR 0 Q/ 0 HR 0 0/ 0 HR 0

it AlN 2.267E#01 2.403E#01 3.195EO0 0. 'SPECIAL* *SPECIAL. 'SPECIAL$
7121 NR24 7/21 HR24 7121 HR24 7/21 HR24 0/ 0 HR 0 0/ 0 HR 0 0/ 0 HR 0

YR SUMS 6.417E402 7.02?C'02 7.667Ek01 0. *SPECIAL* $SPECIAL& *SPECIAL*

Yi AVGS 2.674E#01 2.928E001 3.195E+00 0. *SPECIALs *SPECIAL* *SPECIAL*

Figure B8. (Cont'd).
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CERL -- BLAST REPORI URIFER VERSION 1.0 PRELIMINARY 2? JUL 19 15.02.57. PAGE

SAMPLE YEARLY PLANT RUN

ENVIROIEAN 3 PLANT 4 YEARLY FROM 4/15/1968 THRU 6/19/1968

FANHE[ATD FANCDOLD FAXELECD FANFUELD CO tEMAN; EQ L{ADPET EE9 PURMET
YEAR 10009TU 1000BTU IO00BTU 1000BTU lo 2Iu 100-'BTu 1000b1U

Yt MAX 5.258E+01 1.37CE#0t 9.655E00 0. eSPECIAL, eSPECIAL* eSPECIAL.
4/24 HR S 6/10 MR13 6119 hi16 6/19 R24 0/ 0 No 0 O 0 HR 0 0/ 0 HR 0

Yl MIN 2.047E*01 1.'40E'01 3.19t1+00 0. sSPECIAlL *SPECIAL. *SPECIAL*
6/10 MR15 4/24 HR 6 6119 4R24 6/19 HA24 0/ 0 HP 0 0/ 0 HR 0 0/ 0 HR 0

YI SUMS 5.412E#04 6.041E404 B.289E#03 0. 'SPECIAL@ *Sr'ECIAL* *SPECIAL*

YR AVGS 3.412E#0l 3.814E.Ol 5.232E#00 0. *SPECIALs eSPECIAL. *SPECIAL*

*SPECIAL. - VARIABLE CODE REFERENCES A MULTIPLE ITEM DATA SET REOUIRING A SPECIAL REPORT FOR ACCESS.

CERL -B *LAST REPORT URITEP VERSION 1.0 PRELIMINARY 29 JUL 80 15.02.57. PAGE

24 END REPORT

Figure B8. (Cont'd).
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CLSL -- |IAST REPORT U|IER VERSICN 1.0 PRELI INARY 29 JUL S0 15.03.44. PAGE

SURFACE VERTICES OF ZONE I- LEFT END UNIT

IS OPS COORDINATES (FEET)

t ABS 0.0, 0.0, 1.01 ( 0.0, 0.0, 0.0) 12.0, 0.0, 0.0) 12.0, 0.0. 8.0)

2 REL 2.0, 4.0, 0.0) 2.0, 2.0, 0.0) 10.0, 2.0, 0.0) 10.0, 6.0, 0.0)
3 REL 0.0, 8.0, 3.0) 0.0, 0.0, 0.0) 12.0, b.c, c ' .0 9.0, 3.0)
4 ADS 0.0, 25.0, 8.0) 0.0, 25.0, 0.0) t 0.0, 0.0, 0.0) 0.0, 0.0, 8.01
5 ADS 12.0, 0.0, 8.0) 12.0, 0.0, 0.0) 12.0, 25.¢, 0.0) )2 , -5.0, 9.0)
6 AsS 12.0, 25.0, 8.0) 12.0, 25.0, 0.01 0.0, 25.C, 0.0) 0.0, 25.0, 8.0)
7 ADS 1 0.0, 25.0, 8.0) 0.0, 0.0, 8.0) 4 12.0, 0.0, 8.0) 12.0, 25.0, 8.0)

8 ADS 1 0.0, 0.0, 0.0) ( 0.0, 25.0, 0.0) ( 12.0, 25.0, 0.0) 12.0, 0.0, 0.0)

SURFACE VERTICES OF ZONE LLZ d. ?|I[,LE 0111

IS ORG COORD1NA1ES (FEET)

9 ADS 12.0, 25.0, 8.0) ( 12.0, 0.0, 8.0) 24.0, 0.0, 8.0) 24.0, 25.0, 8.0)
10 ASS 12.0, 0.0, 0.0) C 12.0, 25.0, 0.0) 24.0, 25.0, 0.0) -4.0, 0.0, 0.0)
II ASS 12.0, 0.0, 8.0) 12.0, 0.0, 0.0) 24.0, 0.0, 0.0) 24.0, 0.0, 8.0)

12 REL 2.0, 6.0, 0.0) ( 2.0, 2.0, 0.0) 10.0, 2.0, 0.0) 10.0, 6.0, 0.0)
13 REL 1 0.0, 8.0, 3.0) 1 0.0, 8.0, 0.0) 12.0, 8.0, 0.0) 12.0, 8.0, 3.0)
14 ASS 24.0, 25.0, 8.0) 24.0, 25.0, 0.0) 17.0, 25.0, 0.0) 12.0, 25.0, 8.0)
15 ASS 24.0, 0.0, 8.0) 24.0, 0.0, 0.0) 24.0, .5.0, 0.0) 24.0, 25.0, 8.0)

16 ASS 12.0, 25.0, 8.0) 12.0, 25.0, 0.0) 12.0, 0.0, o.0) 12.0, 0.0, 8.0)

SURFACE VERTICES OF ZONE 3- UPPER MIDDLE UNIT

IS ORG COORDINATES (FEET)

17 ADS 24.0, 30.0, 8.0) 24.0, 55.0, 8.0) 1 2.0, 55.0, 8.0)1 1.0, 30.0, 8.0)
IS 4S 24.0, 55.0, 0.0) 24.0, 30.0, 0.0)1 12.0, 30.0, 0.0) 12.0, 55.0, 0.0)
19 ABS 24.0, 55.0, 8.0) 24.0, 55.0, 0.0) 1".0, 55.0, 0.0) 12.0, 55.0, 8.0)

20 REL 2.0, 6.0, 0.0) 2.0, 2.0, 0.0) 1 10.0, 2.0, 0.0) 10.0, 6.0, 0.0)
21 REL 0.0, 8.0, 3.0) 0.0, 8.0, 0.0) 12.0, 0.0, 0.0) 12.0, 0.0, 3.0)

22 B5 C 12.0, 30.0, 8.0) 12.0, 30.0, 0.0) 1 24.0, 30.0, 0.c) 24.0, 30.0, 8.0)

23 ASS 12.0, 55.0, 8.0) 12.0, 55.0, 0.0) 12.0, 30.0, 0.0) 12.0, 30.0, 0.0)

24 ABS 24.0, 30.0, 9.0) 24.0, 30.0, 0.01 24.0, 55.0, 0.0) 24.0, 55.0, 8.0)

SURFACE VERTICES OF ZONE 4- UPPER OUTSIDE UNIT

IS ORG COORDINATES IFEET)

25 ADS 12.0, 30.0, 8.0) 12.0, 55.0, 8.0) 0.0, 55.0, 8.0) 0.0, 30.0, 8.0)

26 ADS 12.0, 55.0, 0.0) 12.0, 30.0, 0.0) 0,0, 30.0, 0.0) 0.0, 55.0, 0.0)

27 ASS 12.0, 55.0, 8.01 12.0, 55.0, 0.0) 0.0, 55.0, 0.0) 0.0, 55.0, 8.0)

28 REL 2.0. 6.0, 0.0) 2.0, 2.0, 0.0) 10.0, 2.0, 0.0) 10.0, 6.0, 0.0)

29 ADS C 0.0, 55.0, 8.0) 1 0.0, 55.0, 0.0) 0.0, 30.0, 0.0) 0.0, 30.0, 8.0)
30 ASS 12.0, 30.0, 8.0) 12.0, 30.0, 0.0) 12.0, 55.0, 0.0) 12.0, 55.0, 0.0)
3I 4?S 0.0, 30.0, 9.0) 0.0, 30.0, 0.0) 12.0, 30.0, 0.0 C 11.0, 30.0, 8.01
(01 ENCOUNIERED.

C)

Figure B8. (Cont'd).
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GLOSSARY

This glossary of variables is in the following format:

VARIABLE (section, number): definition of the variable

where:

VARIABLE = the 10-character abbreviation for the variable
which appears in the reports generated by
the BLAST Report Writer

section = the segment of BLAST to which the data apply
ZN = loads section
SY = systems section
SZ = zone in systems section
PL = plant section

number = variable number as shown in Figure BI.

#OCCUPANTS (ZN,2) : the actual number of occupants in the zone.

AIR MFR CC (SY,5) : mass flow rate of air through the cooling coil.

AIR MFR HC (SY,10) : mass flow rate of air through the heating coil.

CONBASEHTL (ZN,22) : amount of outdoor temperature controlled
baseboard heating load which is convected
to the zone.

CONHEATEEQ (ZN,12) : amount of the heat gain from electrical equipment
which is convected to the zone.

CONHEATGEQ (ZN,16) : amount of the heat gain from gas equipment
which is convected to the zone.

CONHEATLTS (ZN,7) : amount of the heat gain from lights which is
convected into the zone.

CONHEATOCC (ZN,3) : amount of the heat gain from people which is
convected into the zone.

CONHEATOTH (ZN,19) : amount of the heat gain from other equipment
which is convected into the zone.

DBWASTE (PL,28) : the amount of heat which was recoverable by the
double-bundle chiller, but was not recovered
because no demand existed for it.

DESSUPAIRT (SZ,6) : the required supply air dry-bulb temperature
needed to satisfy the zone's heating and cooling
requirements.
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EEQ PWRMET (PL,55) the electrical power consumed by each equipment
type installed in the plant.

ELECDHWDMD (PL,43) the domestic hot water demand to be met by an
electric boiler and/or solar system.

ELECDMDDX (SY,19) the electrical demand of the DX condensing unit.

ELECDMDHRD (SY,20) the electrical demand of the air-to-air heat
recovery device.

ELECDMDLTS (ZN,6) the electrical demand from lights for the zone.

ELECDMDEEQ (ZN,11) the electrical demand from electrical equipment
for the zone.

EQ DEMAND (PL,53) the demand on each equipment type installed in
the plant.

EQ LOADMET (PL,54) the load met by each equipment type installed in
the plant.

EQ OP CAP (PL,52) : the operating capacity of each equipment type.

EQ SIZE OP (PL,57) : the number of each size of each equipment type
which is operating.

EQFUELUSED (PL,56) : the amount of in-plant fuel consumed by each
equipment type in the plant.

EXAIR MFR (SZ,11) : the exhaust air mass flow rate for the zone.

EXFANPWR (SY,25) : the total exhaust fan power for all zones on
the system.

FANCOOLD (PL,2) : the total chilled water demand from all the fan
systems served by the plant.

FANELECD (PL,3) : the total electrical demand from all the fan systems
served by the plant.

FANFIJELD (PL,4) : the total fuel (gas) demand from all the fan systems
served by the plant.

FANHEATD (PL,1) : the total heating demand from all the fan systems
served by the plant.

FINAL HUMR (SZ,12) : the zone humidity ratio at the end of the
current hour.

GASDHWDMND (PL,42) : the domestic hot water demand to be met by a
fuel boiler and/or solar system.

GASDMDGEQ (ZN,15) : the fuel (gas) demand for each zone resulting
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from gas equipment in the zone.

HEATAVAIL (PL,1i) amount of high-quality (level 5) heat
available for storage in the plant.

HEATRECDB (PL,27) amount of heat recovered by the double-bundle
chillers.

HEATRECDCE (PL,21) amount of exhaust heat recovered from the
diesel-driven chillers.

HEATRECDCJ (PL,24) amount of jacket heat recovered from the
diesel-Griven chillers.

HEATRECDCL (PL,23) amount of lube heat recovered from the
diesel-driven chillers.

HEATRECDE (PL,14) amount of exhaust heat recovered from the
diesel generators.

HEATRECDJ (PL,17) amount of jacket heat recovered from the
diesel generators.

HEATRECDL (PL,16) amount of lube heat recovered from the
diesel generators.

HEATRECESC (PL,26) amount of heat recovered from the extraction
steam turbine-driven chillers.

HEATRECEST (PL,19) amount of heat recovered from the extraction
steam turbine generators.

HEATRECGCE (PL,20) amount of exhaust heat recovered from the
gas turbine-driven chillers.

HEATRECGCL (PL,22) amount of lube heat recovered from the gas
turbine-driven chillers.

HEATRECGTE (PL,13) amount of exhaust heat recovered from the
gas turbine generators.

HEATRECGTL (PL,15) amount of lube heat recovered from the gas
turbine generators.

HEATRECHP (PL,29) amount of heat recovered by the heat pumps
in the plants.

HEATRECST (PL,18) amount of heat recovered from the steam
turbine generator.

HEATRECSTC (PL,25) amount of heat recovered from the steam
turbine-driven chillers.
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HEATSTORED (PL,12) amount of available heat for storage (HEATAVAIL)
that is actually stored in a hot storage
tank or is used to produce chilled water
which is stored in a cold storage tank.

HPWASTE (PL,30) the amount of heat which was recoverable by the heat
pump but was not recovered because no demand
existed for it.

HTRECAIR (SY,21) total heat recovered from relief air in fan
system. A positive number indicates heat
added to makeup air. A negative number
indicates heat removed from makeup air.

HUMADDWATR (SY,18) amount of water added by the humidifier to
air delivered to building.

INAIR CC (SY,1) air dry-bulb temperature entering the cooling

coil.

INAIR HC (SY,7) : air dry-bulb temperature entering the heating coil.

INHUMR CC (SY,2) : humidity ratio of air entering the cooling
coil.

INWATERCT (PL,44) : temperature of water entering cooling tower.

INWATEREC (PL,47) : temperature of water entering evaporative
condenser.

LATHEATEEQ (ZN,14) : amount of latent heat gain in the zone from
electric equipment.

LATHEATGEQ (ZN,18) : amount of latent heat gain in the zone from
gas equipment.

LATHEATOCC (ZN,5) : amount of latent heat gain in the zone from
occupants.

LATHEATOTH (ZN,21) : amount of latent heat gain in the zone from

other equipment.

MEANRADTMP (ZN,24) : mean radiant temperature of the zone.

MIXAIRHUMR (SY,13) : humidity ratio of the air after the mixing box.

MIXAIROUT (SY,15) : fraction of total mixed air which is outside
air.

MIXAIRTEMP (SY,12) : dry-bulb temperature of the air after the
mixing box.
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MIXAIRTMPD (SY,14) desired dry-bulb temperature of the air after
mixing box which the economy cycle controller
tries to achieve.

OUTAIR CC (SY,3) dry-bulb temperature of air leaving the
cooling coil.

OUTAIR HC (SY,8) dry-bulb temperature of air leaving the
heating coil.

OUTHUMR CC (SY,4) humidity ratio of air leaving the cooling
coil.

OUTHUMR HC (SY,9) humidity ratio of air leaving the heating

coil.

OUTHUMRHUM (SY,16) humidity ratio of air leaving humidifier.

OUTWATERCT (PL,45) temperature of water leaving the cooling
tower.

OUTWATEREC (PL,48) temperature of water leaving the evaporative
condenser.

OUTWATERWW (PL,50) temperature of water leaving the well-water
condenser.

PREHEATCLD (SY,22) the total load on preheat coil.

PUMPPWRCW (PL,31) chilled water pump electrical demand.

PUMPPWRHW (PL,32) hot water pump electrical demand.

PUMPPWRSOL ,PL,33) solar system pump electrical demand.

RADBASEHTL (ZN,23) amount of outdoor temperature controlled
baseboard heating load which is radiated
to the zone.

RADHEATEEQ (ZN,13) amount of the heat gain from electrical
equipment which is radiated to the zone.

RADHEATGEQ (ZN,17) amount of the heat gain from gas equipment
which is radiated to the zone.

RADHEATLTS (ZN,8) amount of the heat gain from lights which is
radiated to the zone.

RADHEATOCC (ZN,4) amount of the heat gain from occupants which
is radiated to the zone.
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RADHEATOTH (ZN,20) : amount of the heat gain from other equipment

which is radiated to the zone.

RECOOLCOIL (SZ,3) : zone recool coil/fancoil cooling demand.

REHEATCOIL (SZ,2) : zone reheat coil/fancoil heating demand.

RETAIR MFR (SZ,1O) : total return air mass flow rate for system.

RETAIR+LTS (ZN,1O) : return air heat gains from lights to the
zone.

RETAIRHUMR (SZ,8) : humidity ratio of the zone return air.

RETAIRTEMP (SZ,7) : dry-bulb temperature of the zone return air.

RETFANPWR (SY,24) : total return fan electrical demand.

SOLCOOL (PL,37) : amount of collected solar energy used to
satisfy cooling demands.

SOLDHW (PL,39) : amount of collected solar energy used to satisfy
domestic hot water demand.

SOLDRAPES (ZN,26) : amount of solar gain in drapes.

SOLFLOADHP (PL,40) : amount of collected solar energy used to
false load the heat pump.

SOLHEAT (PL,38) : amount of collected solar energy used to
satisfy heating demands.

SOLWALLS (ZN,27) : amount of solar gain in walls.

SOLWASTE (PL,35) : amount of solar energy which could have been
collected, but was not because the solar
tank was charged to capacity.

SUPAIR MFR (SZ,9) : the supply air mass flow rate for the zone.

SUPFANPWR (SY,23) : the total supply fan power for the system.

TANKTEMP (PL,36) : the temperature of the solar storage tank at
the end of the hour.

THERMBASEH (SZ,I) : the demand for thermostat controlled
baseboard heat for the zone.
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TOT COL LD (SY,6) the total chilled water demand of the cooling
coil or the total amount of heat removed
from the system supply air by the system.

TOT HUMLD (SY,17) the total energy demand of the humidifier.

TOTCOOLD (PL,6) the total chilled water demand on the plant.

TOTELECD (PL,7) the total demand for electricity from the plant,
including electrical demands from the building,
systems, and plant.

TOTEXAMFR (SY,28) total exhaust air mass flow rate from the
system.

TOTFUELD (PL,8) the total amount of fuel consumed in the plant.

TOTHEATO (PL,5) the total amount of heat demand in the plant,
including heat from systems and absorption
chillers.

TOTHEATLD (SY,11) the total hot water demand from the heating
coil in the system.

TOTHEATREC (PL,9) total heat recovered by plant from all
sources and at all levels.

TOTRETAHUM (SY,29) return air humidity ratio for system before
mixing box.

TOTRETAMFR (SY,27) total system return air mass flow rate.

TOTRETATMP (SY,30) return air dry-bulb temperature for system
before mixing box.

TOTSOLAR+ (ZN,25) total solar gain in the zone.

TOTSOLCOL (PL,34) total energy collectable by the solar system.

TOTSUPAMFR (SY,26) system total supply air mass flow rate.

TOTWASTE (PL,1O) total amount of waste heat at all levels
which was recoverable, but not used
in the plant.

UNMET COOL (SZ,5) the amount of zone cooling load which could
not be met by the system.

UNMET HEAT (SZ,4) the amount of zone heating load which could
not be met by the system.
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VERTICES (ZN,1) the coordinates for the vertices of each
surface in the zone description (not hourly).

VISHEATLTS (ZN,9) amount of heat gain from lights that are
visible light.

WATERFRCT (PL,46) . condenser water flow rate through cooling
tower.

WATERFREC (PL,49) condenser water flow rate through evaporative
condenser.

WATERFRWW (PL,51) water flow rate from well-water condenser.
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Herron, Dale
Building Loads Analysis and System Thermodynamics (BLAST) program

users manual -- volume one supplement (version 3.0): supplement to
the BLAST users manual, version 2.0/by D. Herron, G. Walton, L. Lawrie.
-- Champaign, IL : Construction Engineering Research Laboratory
available from NTIS, 1981.

116 p. (Technical report ; E-171)

Supplement to CERL technical report E-153, vols. I and 2.
1. BLAST (computer program). 2. Buildings -- energy consumption.

I. Walton, George. II. Lawrie, Linda. III. Title. IV. Series:

U.S. Army. Construction Engineering Research Laboratory. Technical
report ; E-171.
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